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Foundry Trades 


Forthcoming 


MARCH 1 
Institute of Metals (Scottish Bea Section) :—Meeting at 


Glasgow. Open discussion. 
MARCH 12. 
Association :—Ordinary masting, 
Elec uipment of X-Ray Apparatus, 
by tsfield, M.Sc. 


MARCH 13 and 1 
The Institute of Metals: annual 
meeting in London. Reading and discussion of 


Institute of British Foundrymen. 


eneral 
‘apers. 


MARCH 9. 
ham Branch (Junior Section) Ordinary masties 
— Club. “ Liquid Shrinkage,” Paper by 
Hir 


MARCH 12. 
Lancashire Branch (Burnley Section) :—Ordinary meeting 
at Municipal College, Burnley. “ The Cupola,” Paper 
by A. Jackson. 


MARCH 14. 
London Branch :—Ordinary meeting at the Engineers’ 
Club, London. “ The Annealing of Cast Iron,” Paper 
by H. H. Beeney, M.Met. 


MARCH 15. 
Middlesbrough Branch :—Ordinary meeting at Middles- 
Salvage of Defective Castings,’’ Paper 
ngden. 


MARCH 16. 
Wales and Monmouth Branch : :—Ordinary meeting at New- 
— Coke,” by A. E. 


The work of some employers’ organisations in 
the field of industrial conciliation has not 
ceived its adequate meedyof recognition. We 
had in mind the very fine record, issued about 
a year ago by the Engineering and Allied Em- 
ployers’ Federation, which dealt with the rela. 
tions between employers and workers in that 
industry for the past thirty years. This publi- 
cation points out that, however sympathetic 
employers may be towards the amelioration of 
conditions of living and the provision of social 
services, they must make sure that this evolu- 
tion does not outstrip the capacity of industry 
and the country to carry the load. 

The outstanding feature of this record is the 
fact that thirty years of constant contact between 
employers and employed have resulted in a code 
or body of doctrine understood and agreed to by 
both parties and which governs their relation- 
ships. In an industry so complex it is evident 
that, while there may be with advantage a con. 
trolling principle at work, the applications are 
so many that they have to be clearly defined for 
each trade and each part of the country. How 
well this can be operated, involving as it does 
a large number of Trade Unions, is shown by 
the fact that from 1898 until the outbreak of 
war there was no dispute of capital importance 
in the industry, and only two lock-outs from 
1898 to the present day. When we consider the 
difficulties involved in such questions as em- 
ployers’ freedom of management, the question of 
grading of men on machines and hand operations 
and the employment of non-unionists, this record 
is a highly creditable one, and should convince 
anybody that employers as a body are sincere 
in their desire to meet the legitimate aspirations 
of workers. 

The view taken by the Federation is that in 
the nature of things there can be no short cuts 
to industrial peace. It believes that if goodwill 
is fostered, industrial peace will come of itself, 
and industrial goodwill is attained by detailed 
consideration of the intimate problems of the 
industry by those whd are directly concerned 


re- 


with them, 
the trade. 

For thirty years the Federation has been en- 
deavouring, by dealing with each question on its 
merits, to maintain the industry without disturb- 
ance, and to cultivate friendly relations with 
workers and their unions. Incidentally, it may 
be noted that from statistics given the total 
Trade Union membership is 26 per cent. of the 
total working population (1927), whereas in 1921 
the percentage was over 34. In 1914 less than 
one-third of the workers in the industry were 
paid by results, whereas in 1927 the figure had 
risen to nearly one-half. The report also shows 
that the wages of men working on a payment by 
results basis are not below those paid in the so- 
called ‘‘ sheltered trades,’’ mainly employed on 
time work. 

It is pointed out that, although the industry 
on the whole has been well employed, it dees not 
follow that it has been prosperous. Details are 
given for four years, 1923-1926 inclusive, of the 
orders for the home and export market and the 
proportions expended on materials, direct  ser- 
vice, indirect service and charges. After all 
these are met, the balance shows a percentage on 
the turnover varying between 3.3 per cent. and 
4.3 per cent., which cannot be regarded as 
adequate in view of the risks of and enterprise 
demanded from industrial manufacture. 

We trust that the wave of feeling that indus- 
trial peace is essential, and which resulted in 
the Melchett-Turner Conference, will not be dis- 
sipated, but it appears necessary to take into 
account the existing. agencies working for con- 
ciliation and to meet some of the objections 
which have been raised. We are therefore very 
glad that the trades unions have agreed to meet 
the employers’ organisations on the new basis 
proposed by them 


the employers and the employed in 


Reporting Progress. 


Only a matter of eleven weeks remains before 
the British foundry industry will be acting as 
hosts to their confréeres from all over the world. 
Reports reaching us from the provinces indicate 
that an intense interest is being taken by the 
tocal civic authorities and large industrial estab- 
lishments in the pre-Convention tour. The Lord 
Mavor of London, Sir Kynaston Studd, has set 
an excellent example to the provinces by his 
promise to open the proceedings of the Inter- 
national Foundrymen’s Congress by giving an 
address of welcome to the foreign visitors. This 
function is to take place in London’s historic 
Guildhall, where later in the day a reception 
will be held. 

The foundry industry is very much indebted 
to Messrs. Bridges & Company, Limited, the 
organisers of the Exhibition, for having placed 
at its disposal a large central space which is to 
he devoted to a purely technical exhibit. A 
sub-committee has been formed to arrange this 
under the chairmanship of Dr. Walter Rosen- 
hain, F.R.S. The object of this exhibit will 
he to portray the variety and character of the 
research work being done in Great Britain to 
help the founder to a better understanding of 
his profession. 

There is only one feature in connection with 
the forthcoming manifestation, namely that 


financial support is not coming in sufficiently 
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quickly. It is the desire of all concerned with 
the organisation that there should be expansion 
rather than any contraction of the programme 
envisaged, and if any of our readers have not 
yet sent along their subscription we would point 
out that early recognition of the importance of 
the occasion does stimulate and encourage the 
small army of voluntary workers who are de- 
voting so much of their time and energy on 
your behalf. The Treasurer of the Convention 
is Mr. H. G. Sommerfield, whose address can be 
found on the preceding page. 


H.R.H. The Duke of York at 
British Industries Fair. 


In looking round the Birmingham Section oi 
the British Industries Fair, the Duke of York 
was attracted by the stand of Pneulec, Limited, 
Foundry Equipment Manufacturers, Smethwick, 
near Birmingham. This firm were demon- 
strating the Pneulec Royer Sand Conditioner, 
and the Duke was much interested and asked 
various questions with regard to the operation 
and uses of the machine. We are advised that 
just at the time of the Duke’s call at the stand 
there were a number of foundrymen inspecting 
the Pneulec Royer, and an order for a No. 2 
size was booked immediately from Mr. J. Steven 
of Messrs. Steven & Struthers, Limited, the 
well-known brassfounders of Glasgow. 


A Foundry Business Trend Curve. 


Foundries cater for every industry from agri- 
culture to wireless, and variations in their total 
business can be considered as a direct indication 
of British trade conditions. Unfortunately, no 
means exist for ascertaining the variations, so 
recourse has been had to a group of representa- 
tive suppliers of plant and_ requisites for 
the foundry industry. These firms supply their 
association—the Foundry Trades Equipment «& 
Supplies Association with figures representing 
the monthly fluctuations in their business. The 
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An Interesting Non-Ferrous 
Casting. 


The casting illustrated below weighs 330 Ibs. 
and measures 5 ft. 6 in. by 5 ft. 14 in. The 
section was } in. and 1} in. over the flanges. 
The casting was made in the 2L5 type of alloy, 
which, it is generally considered, is liable to 
erack when cast in large areas. The hot-short- 
ness and cracking troubles have been eliminated 
by the adoption of the Boran process of refining 


aluminium alloys. This process imparts to the 
metal fine-grain-throwing-capacity which ts 
permanent, and also is independent of the cast- 
ing temperature. The casting is the first one 
of large size to be made in’ Boran-refined 
aluminium alloy. 


The Iron and Steel Institute. 


The Council of the Lron and Steel Institute has 
this year awarded the Bessemer Gold Medal of 
the Institute to the Honourable Sir Charles A. 
Parsons, K.C.B., O.M., F.R.S. The award is 


AVERAGE BUSINESS TRENO CURVE For /928. 
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average of these returns is embodied by Mr. 
Kenneth Bridges, the honorary secretary of this 
organisation, in the form of a curve, which by 
kind permission of the Council we reproduce 
herewith. It shows that business in zeneral was 
distinetly worse than in 1927; and that business 


failed to pick up in September as is usually the 


case. It is interesting to note that December, 
1927, registered 36 points above the zero line, 
whilst last year it was only 5. 


THE IRON-ORE SHIPMENTS of the Swedish Gran- 
gesberg Company in February totalled 438,000 
metric tons, as against 464,000 last January and 
338,000 tons in February, 1928. 

CONSIDERABLE DAMAGE was done by a fire which 
occurred at Derwent Foundry, Derby, early on 
Saturday last. The firm is one of the biggest 
manufacturers of lawn mowers in the country. A 
stock of 40,000 mowers for the coming season was 
saved. 


made in recognition of his distinguished ser- 
vices in advancing the science of engineering as 
applied to the manufacture of iron and steel. 

The Williams Prize of the lron and Steel 
Institute, which was founded by Mr. Illtyd 
Williams on his retirement in 1926 for the en- 
couragement of papers of a practical character, 
has been awarded to the two Papers ‘* Blast- 
Furnace Practice in Natal,’’ by Messrs. J. E. 
Holgate and R. R. F. Walton, and ‘* The New 
Plant of the Appleby Lron Company, Limited,”’ 
by Messrs. A. Crooke and T. Thomson. The 
prize, which is of the total value of 100 guineas, 
has been awarded in equal portions to the 
authors of these two papers. 


THe appress of the British Secheron Company, 
Limited, electric welding engineers. is now 158, 
Stonhouse Street, London, 8.W.4. 
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Random Shots. 


| have —- commented in this column 
on the skill with which salesmen take their own 
medicine, Since the Board of Education formed 
a committee to deal with education for salesman- 
ship we have had it in and ont of season. Vayri- 
ous obscure societies have had dinners, the 
speeches at which have been reported at length, 
Press interest has been stimulated, until came 
the crowning achievement of the Prince’s refer- 
ence at the opening of the Industries fair, 
Now every paper has leading articles on sales. 
manship. 
* 3 

Apropos of one of the great points of all this 
skilful propaganda (quite necessary propaganda, 
I think), on the teaching of languages, and the 
poor linguistic ability of Englishmen, I see that 
an inquiry has just been made in Seandinavia 
on the prospects of English as a world language. 
The result is striking, and very flattering to us. 
German is a good second, but in writing to any 
foreigner but a German, |usiness people in 
Denmark, for instance, would write in English, 
English is the language of their foreign business 
in 65 cases out of 100. The conclusion they draw 
is that English is the inevitable world language 
of the future. 

| ioresee some danger in salesmanship talk. 
The trouble with British industry in the main is 
high price, and the solution jor this is to be 
looked for in the shop. The average manufac- 
turer may go on the wrong tack in. paying atten- 
tion to selling rather than manufacturing. The 
last thing the really skilful salesman wants to 
talk about is price, whereas it is the first thing 
and almost the only thing the customer cares 
about. 

% 

If the gentlemen on the similar committee on 
engineering would work up interest in manu- 
facturing in the same way as the selling people 
have done in salesmanship, the industrial world 
would resound with our shortcomings in produc- 
tion. And doubtless we should be assured that 
the right goods at the right price would sell 
themselves. 

The truth is that most of us in business are 
just getting what we call our share, and if we 
get any more we do it by taking business hitherto 
handled by somebody else. The people who make 
the spectacular successes sometimes attributed 
to salesmanship, sometimes to other things, get 
them either by creating an entirely new demand 
or by concentrating and increasing an existing 
demand by specialised production. 

* * * 

This gloomy view may just be the result of an 
attack of indigestion following on visits to the 
two branches of the Fair. But the best sales- 
man | came across was the proprietor of a small 
business who knew it from A to Z, and who was 
unflagging in his efforts to interest his visitors. 
He had none of the arts of the orator, and he 
probably thinks psychoiogy a disease. He didn’t 
nse brilliantine either. But somehow men who 
distrust the *‘ approach *’ and who dislike being 
plaved as an angler plays a fish, and studied 
as a phrenologist studies his clients, found him 
interesting, human and able to do a deal with- 
out reference to half a dozen other departments. 

* * 

One of our pilots was worried by two girls 
to take them up for a joy flight. He refused 
again and again, but ultimately persistence met 
its reward. The pilot, however. made it a con- 
dition, and exacted from the girls a promise, 
that they would neither touch him nor speak to 
him throughout the flight. He took them up 
and looped and stunted to his heart’s content. 
Then he shut off his engine and began to glide. 
Instantly his arm was touched, and a girl’s voice 
said: ‘* I’m sorry to break my promise, Herbert! 
But dear Florrie is no longer with us! ”’ 

MARKSMAN. 
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Casting Gun-Metal.* 


By H. C. Dews. 


There has been a request somewhat strongly 
put forward at previous Branch meetings tor 
more practical papers. This is a ery frequently 
heard at most technical society meetings, but its 
constant repetition does not remove the possi- 
bility of serious harm being done by lecturers 
taking such a demand too seriously. Progress 
requires the continual untolding of new theories. 
the exploring of new lines of reasoning and the 
continual publication of research, much of which 
must be somewhat abstruse. There may be two 
opinions as to which should come first, theory 
or practice: as to which is the cart and which 
the horse. There could, in reason, however. be 
only one opinion on the ultimate result, that 
they could never get their goods to market with- 
out both the cart and the horse. The writer 
proposes, in deference to popular feeling to 
treat his subject in as practical a manner as 
his training and outlook will allow him. 

Foundrymen of experience knew that 
were many problems in connection with the 
casting of gun-metal which could protitably 
occupy an evening’s discussion, but of these it is 
proposed to deal only with one particular con- 
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sideration, and that was the effect of the cast- 
ing temperature. This special subject was 
chosen because it was thought that it was the 
most important that the foundryman had to face 
in his ordinary daily work. It was no exaggera- 
tion to say that if every precaution known was 
observed in the melting, mixing and moulding 
of gun-metal, and the casting temperature was 
at fault, then the castings might as well be 


immediately put back in the pot for they would | 


surely fail on their tests. For a score of vears 
at least foundrymen had been warned of the 
importance of casting temperature, but there 
were still many foundries where there was little 
appreciation of this factor to the serious detri- 
ment of the work. 


Volume Change. 

Properly to understand how the casting tem- 
perature may have such a great effect it was 
really necessary to digress a little into what 
would be called theory. It must be remem- 
bered that there were three distinct phases in the 
cooling of a casting, and there was associated 
with each of these phases a separate type of 
volume change. There was the volume change 
which took place in the liquid, in the pastey, and 


* A Paper presented to the London Branch of the_Institute of 
British Foundrymen, Mr. W. B. Lake presiding. 


in the solid state. There had been confusion in 
the past as to use of various terms, such as 
contraction, shrinkage, etc., but the important 
point was not what term should be used but 
rather that the true sequence of the volume 
changes should be understood. When a pot of 
gun-metal was taken from the fire it began 
to cool, and in doing so it contracted in volume 
in just the same manner that all liquids con- 
tracted on cooling, e.g., the mercury in the 
thermometer. Eventually the metal was poured 
into a mould, it began to solidify when a 
new contraction took place, and this contrac- 
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the contraction was made good. This was accom- 
plished in different ways for the three different 
contractions. The liquid contraction looked after 
itself, since the metal sunk in the mould, and 
more ran in from the runner to fill up the 
space. The solid contraction was made good by 
the patternmaker, who made his patterns a 
certain fraction larger than the required size. 
The contraction which took place in the pastey 
stage was entirely the foundryman’s concern, 
and he had, in fact, the lion’s share of the 
trouble. 

In freezing, a casting solidifies first on the 
walls of the mould, contracting as it does so; 
until, when the two opposite walls had used up 
all the metal in that section in their growth 
towards the centre of the section, there would 
be left a narrow cavity. ‘To make good the 
casting, this cavity must be properly filled with 
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tion was generally the greatest of all the three 
contractions. Finally, when the freezing is 
finished the solid metal cools to normal tem- 
peratures, and its third contraction takes place 
during this period. The actual figures for the 
amounts of these three contractions for gun- 
metal had not been accurately measured, but the 
values for copper were shown in Fig. 1. From 
the graph it could be seen that if over a hun- 
dred volumes, say cub. ins., were poured into 
a mould there would only be about 94 cub. ins. 
when the casting was knocked out. Obviously if 
all this contraction took place in the actual cast- 
ing it would have to be rejected, and in practice 


metal, and there were two ways in which this 
could be done. The walls of the casting could 
sink inwards and so close up the centre space. 
Usually when this method was adopted, the cast- 
ing would show a sink or a crack on the surface 
which would usually prevent its passing into 
service. The second way that the internal cavity 
might be filled was for liquid metal to run in 
from a neighbouring section, so.that as. each 
section of the casting solidified, liquid metal 
would be passed back until freezing finished at 
a runner or riser, from which the last contrac- 
tion could be fed solid. The latter method was 
obviously to be preferred to the former. 
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To fill up the contraction cavities by liquid 
metal presupposes that the liquid is capable cf 
flowing about the mould, or, in other words, 
it must have a certain fluidity. It must also be 
free from any artificial restriction such as oxide 
inclusions, which would dam it up and form 
gas evolution which would divert the flow. The 
crystallisation of the metal itself must also he 
favourably disposed to assist the feeding. 

In the case of copper and other metals which 
solidify at a constant temperature the whole of 
the metal at any part of a casting would freeze 
when that portion reached the freezing tempera- 
ture, and there would always be a sharp boun- 
dary between the solid and the liquid. Feeding 
could then proceed unhampered. In the case 
of gun-metal, however, the actual freezing was 
spread over a range of about 200 deg. C. before 
completion. The first metal to freeze on to the 
mould wall did not form a dense solid shell, but 
it was, in fact, pasty, and gradually solidified as 
the temperature fell. In this time, however, at 
places a little into the casting the temperature 
would have reached that of the beginning of 
solidification and a solid network would have 
formed. Liquid metal to feed the contraction 
of the metal nearer the mould face would have 
to pass threugh this network. [Here micro- 
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Fig. 3.—Tue Casting ‘TEMPERATURE OF 
ApmrraLtty GuN-METAL AS SUGGESTED BY 
Various AUTHORITIES. 


sections showing the arrangement of the crystal- 
lisation in gun-metal and in sections where the 
teeding had been restricted and contraction 
cavities were apparent were shown on the 
screen. 


Crystallisation Control. 

From these considerations it could be seen 
that the feeding could be regulated by suitably 
controlling the crystallisation, which in its turn 
was controlled by the temperature gradient 
across the section of the casting. The tempera- 
ture gradient, or, in other words, the difference 
in temperature between the inside and the out- 
side of the casting could be made steeper or 
flatter either by altering the output of heat from 
the outside of the casting or by adjusting the 
temperature of the inside of the casting. Dif- 
ferent mould materials would abstract heat at 
different rates from the outside of the casting 
and by moulding in, say, oil sand, green sand 
or in dry sand, different temperature gradients 
could be arranged. It was not always possible 
to alter the mould material on account of other 
considerations, and so one had to turn to the 
other method of controlling the temperature 
gradient, that was by adjusting the initial tem- 
perature of the centre of the casting. This was 
done by regulating the casting temperature ; and 
incidentally an alteration in the casting tem- 
perature also altered the rate of abstraction of 
the heat by the mould because a higher liquid- 
metal temperature on entering the mould heated 


, cloud of zine oxide being evolved. 
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the mould to a higher temperature before freez- 
ing could commence and thus reduced the dit- 
ference in temperature between the metal and 
mould. 


By following such a line of reasoning as the 
above it could be seen how an unsuitable casting 
temperature would bring about in the casting an 
unsuitable temperature gradient, causing crystal- 
lisation to proceed in such a way that adequate 
feeding of the contraction cavities was not pos- 
sible, and in consequence the casting would he 
weak and liable to failure on its tests or in 
service. [Here a number of diagrams were shown 
illustrating the variation in test results obtained 
from test-bars cast at various temperatures. 
Some of these curves are reproduced in Fig. 2. | 


Measuring or Judging Temperatures. 


If the casting temperature was so important 
it followed that it was desirable to measure 
molten metal temperatures in the foundry. Un- 
fortunately this was none too easy. ‘The first 
requirement was a good pyrometer. Many ex- 
perienced foundrymen could judge temperatures 
with their eyes in a fairly satisfactory manner, 
but the most careful judge was liable in time 
to lose his critical ability, sometimes perma- 
nently, or at other times only temporarily, either 
through his eyes weakening through advancing 
age or ill-health. Furthermore, the best judge 
must have some standard of reference, and no 
foundryman could say that a certain appear- 
ance of the metal was associated with, say, 
1,100 deg. C. unless he had at sometime used 
a pyrometer at that temperature. Even if one 
relied mainly on one’s judgment it was essen- 
tial nevertheless to use a pyrometer occasion- 
ally to check one’s observations, and to correct 
that insidious gradual failure so liable to cause 
a disastrous run of bad castings. 


The amount of zinc fume coming off the metal 


, was often relied upon as an index of its tem- 


perature, and if one was always dealing with 
the same alloy such a pointer may be very useful. 
If alloys of various zine contents were in use, 
however, it would be necessary to make allow- 
ance for this. At 1,130 deg. C. the surface of 
a mass of gun-metal containing a fair amount 
of zinc would be completely obscured by the 
As the tem- 
perature fell this cloud would become less dense 
until at about 1,200 deg. C. there would be only 
a gentle smoking off the metal. At avout 
1,140 deg. C. zine fume would usually cease io 
be evolved at all unless the metal was stirred. 
Below 1,100 deg. C. it was simply a question of 
the colour of the metal and its lack of fluidity. 
At 1,050 deg. C. most gun-metals would be so 
thick that only very large jobs could be poured 
at all. 


Choosing a Pyrometer. 


Dealing with the type of pyrometer to choose 
for bronze foundry use, the author is of opinion 
that no optical or radiation pyrometer would 
be of any assistance, and that the selection was 
confined to an immersion pyrometer of the 
thermo-electric type. It was also necessary to 
use a couple which could be immersed bare in 
the molten. metal, as a sheath of any sort 
introduced too much time-lag. The thermo- 
couple was used in conjunction with a milli- 
volt-meter, and this should be calibrated directly 
in degrees Centigrade. To use such a pyro- 
meter for controlling casting temperatures pro- 
ceed as follows:-—First take the metal to the 
mould and have all ready for pouring. Plunge 
the bare ends of the thermo-couple well into the 
the metal, and as soon as the needle of the 
indicator has come to rest read the temperature. 
If it is much too high pieces of cold scrap may 
he dropped into the pot to cool it fairly quickly, 
and periodically the temperature is taken. The 
couple must not be left in the metal longer 
than is necessary in order to avoid excessive 
corrosion of the elements, with consequent wast- 
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age and probable faulty readings. Immediately 
the instrument indicates the correct casting 
temperature the meta! should be poured. 


Ascertaining Suitable Casting Temperatures. 

The choice of the best casting temperature 
often caused no small amount of trouble. 
Every different alloy has its own range of cast- 
ing temperature. That is to be expected, but 
there is more to consider than the composition 
of the alloy. This is clear from a diagram 
shown in Fig. 3, in which the bars covered the 
range of casting temperatures which was sug- 
gested by various well-known authorities for 
Admiralty gun-metal. There could be seen to 
he wide divergence of opinion, some of which 
was doubtless due to the use of inaccurate 
pyrometers, but most of which was to be ex- 
plained by the fact that each separate authority 
had in mind different kinds of castings, different 
foundry conditions and so on. The truth was 
that each job was a law unto itself and had to 
be considered on its merits in the light of ex- 
perience gained under similar conditions. One 
point emerged from the diagram in Fig. 3 which 
was that all the suggestions included one par- 
ticular temperature, viz., 1,160 deg. C., and the 
speaker suggested that if one were without any 
guide whatever as to the casting temperature 
to choose for a job, then this particular tem- 
perature would make a good starting point for 
a trial casting, which could be examined and 
corrections made in subsequent castings. When 
examining a casting to decide if it had been 
cast at a suitable temperature, or if it had been 
cast too hot or too cold, there were several in- 
dications one should take into account. These 
included the appearance of the skin of the cast- 
ing, the shape of the runner tops, and so on. 
The surest guide was the appearance of the 
fracture of the metal. Foundrymen had been 
used to examine the fracture of iron for genera- 
tions, and a certain foundry technique had been 
built thereon until it had become popular for 
metallurgists to show by unusual examples how 
wrong such a technique could be. When a metal- 
lurgist now advised them to base their practice 
on the appearance of the fracture of gun-metal 
they would probably be inclined to look on the 
advice with suspicion. He could say from his 
own experience that this was a most reliable 
method of following the effect of casting tem- 
perature. When failures occurred—and_ there 
were no foundries where failures did not occur 
from time to time—it might be necessary to carry 
out analyses, to prepare microsections and to 
perform mechanical tests, but the very first pro- 
cedure should be to break open the casting and 
to observe the appearance of its fracture. [The 
lecturer here showed lantern slides of the frac- 
tures of gun-metal castings which had _ been 
poured too hot, at the correct temperature, and 
too cold.| The ideal fracture is one where there 
is apparent a narrow blue skin on the edge near 
the mould, whilst the rest of the section is a 
good vellow or blue-yellow colour. There should 
he no red or brown patches visible. The fallacy, 
often heard—and even seen on labels on sam- 
ples of castings on recent exhibition stands— 
related to these red patches in bronze as being 
due to taulty mixing of the alloy. It would be 
impossible to add tin and zinc to molten copper 
under ordinary foundry conditions without the 
metals immediately mixing thoroughly and com- 
pletely. These so-called ‘‘ badly mixed ’’ or 
** oxidised ’’ castings had simply been cast at 
aun unsuitable casting-temperature and_ their 
appearance was not due to any other cause. By 
altering the casting temperature a normal frac- 
ture would result. 


THe German Stave have agreed to issue 
special tickets entitling visitors to the Vienna fairs 
to a reduction of 25 per cent. on fares through 
Germany. to be obtainable at tourist offices in Great 
Britain and other countries, and not merely at 
German frontier as in previous years. 


The 
Bran 
at the 
a wh 
and @ 
numb 
the 5 
progr 

Mr 
Instit 
had a 
the 
a nui 
of Gr 
ago. 
1,800, 
about 
point 
peopl 
to dc 
hecau 
and 
credit 
meth 
harm 
led te 
Was 
notio: 
to th 
Zagec 
work. 

The 
Presi 
Olive 
pleas 
heare 
that 
any | 
altho 
advie 
ingly 
purpe 
and « 
to th 
of on 
differ 
waste 
datio 
spirit 
indus 
had t 
there 
did 
ing 
measi 
of 
thing 
about 
of th 
casti 
troub 

A 
peopl 
The 
he we 
was | 
and | 
(Mr. 
moul 
the 
whicl 
~—to 
ing 1 
to th 
it, al 
Then 
blame 
altog 


mana 
What 
How 


176 
Ms 
4 
iy 
a 
| 
P 
4 
4 


airs 
ugh 
reat 

at 


Marox 7, 1929. 


FOUNDRY TRADE JOURNAL. 


Institute of British Foundrymen. 


ANNUAL DINNER OF THE LANCASHIRE BRANCH. 


The annual social function of the Lancashire 
Branch of the 1.B.F. was held on February 23 
at the Grand Hotel, Manchester. It began with 
a whist drive, in which 108 players took part. 
and at the dinner, which followed, the company 
numbered about 150. In the intervals between 
the speeches Mr. J. O. Gray contributed songs, 
admirably rendered. Dancing wound up the 
programme. 

Mr. W. G. Gass, proposing the toast of ** The 
Institute of British Foundrymen,”’ said he had 
had an opportunity of learning something about 
the Institute, and he gathered that it comprised 
a number of branches which covered the whole 
of Great Britain, and that it was born 25 years 
ago. The membership, he understood, was about 
1,800, and the Lancashire Branch accounted for 
about a fifth of that number. That was a good 
point for Lancashire. Often enough English 
people did not praise themselves as they ought 
to do in business matters—a mistaken policy, 
hecause the newspapers were quick to take it up 
and give prominence to anything which dis- 
credited English business extolled the 
methods of other countries. A great deal of 
harm was done in that way. Some people were 
led to think that England as a trading country 
was going down. It was a quite mistaken 
notion. British trade was quite capable of rising 
to the full height of prosperity if the men en- 
gaged in it would put their backs into their 
work. 

The Institute had a very distinguished line of 
Presidents. One of the past-Presidents (Mr. 
Oliver Stubbs) he (Mr. Gass) had had the 
pleasure of knowing for many vears, and he 
heard with much regret that it was not tikely 
that in future Mr. Stubbs would be able to take 
any active part in the work of the Institute, 
although he might recover sufficiently to give 
advice which his experience would make exceed- 
ingly valuable. The Institute served several 
purposes. It brought men together as friends, 
and enabled them to discuss questions relating 
to their trade, and very often the experience 
of one indicated how another could get over his 
difficulties and avoid unnecessary labour and 
wastelul expenditure. The greatest recommen- 
dation was that it fostered good feeling and the 
spirit of comradeship among people in the same 
industry. When making big castings, the work 
had to be started de noureau every time. Then 
there was the trouble of wasters. One or two 
did not matter much in making castings weigh- 
ing a few pounds, but when the weight was 
measured by tons—up to 120 tons—-the prospect 
of making a waster was alarming. Many little 
things—so they appeared—might bring that 
about. Just a little slip or oversight on the part 
of the moulder, or of the coremaker, and the 
casting was bad. Often it was hardly worth the 
trouble of breaking it up. 

A casting passed through many hands, and 
people looked at it from many different angles. 
The moulder knew it was something for which 
he would be held responsible. If the coremaking 
was not right, something was going to happen, 
and he would get the blame for it. What his 
(Mr. Gass’s) coremaker said was, ‘* Oh, yes, the 
moulder always says it is the coremaker.’’ To 
the dresser the casting was something from 
which he had to knock off corners, to clean up 
to wash its face and send into the world look- 
ing respectable. It was a different proposition 
to the machine man. He had te drill it, bore 
it, and make it conform exactly to the drawing. 
Then was the time the moulder was praised or 
blamed; or perhaps the casting was condemned 
altogether and went back to the foundry. The 
management were concerned with the questions : 
What does it weigh? How much does it cost? 
How long did it take to mould it? How long 


did it take to machine it? So it was evident 
the castings made by the members of the Insti- 
tute assumed different aspects according to the 
person who was dealing with them. 

Mr. 5. H. Russexy, the President, replied to 
the toast. He said the Royal Charter was 
obtained, after the expenditure of a considerable 
sum of money, because they were able to satisfy 
the Privy Council that the Institute was worthy 
of the honour. For honour it was. An organi- 
sation which possessed a Royal Charter had a 
distinctly higher status than an organisation 
which had not a Royal Charter. (Hear, hear.) 

He thanked Mr. Gass for the reference to Mr. 
Oliver Stubbs. The Institute was very much 
indebted to that gentleman for the work he had 
done for the organisation. At the meetings of 
the Council everyone did not always see eye to 
eye with Mr. Stubbs, but they always recognised 
his sincerity, his ability and the hard work he 
put in when discharging the duties which he 
undertook in connection with the Institute. 

One remark he might make about castings. 
The members of the 1.B.F. did not produce cast- 
ings which the fettler was allowed to knock off 
corners. If a fettler knocked corners off, they 
knocked off the fettler. 

This winter the Council of the Institute had 
devoted much of their time to the question of 
the education and training of apprentices. He 
was particularly pleased that Lancashire had 
given a very good lead to the rest of the country 
by providing technical instruction in various 
cities and towns and by establishing a very 
strong and efficient junior section. He was 
rather afraid that, particularly in the South of 
England, many of the foundry classes which had 
been organised were not efficient. Either they 
did not attract the boys, or the boys they did 
attract were not capable of profiting by the 
facilities offered. So those classes at present 
were comparative failures. Naturally the Coun- 
cil were rather anxious to learn why that was 
so. He did not think it was due to foundry 
conditions. The foundry conditions might not 
always be what they should be, but in areas 
where this difficulty was experienced women were 
working in the foundries, and where women could 
work boys should be able to work with comfort. 

One reason was that a larger percentage of 
boys passed into the secondary schools. The 
cream of the boys who in the old days left the 
elementary school at 14, now went to the secon- 
dary schools and remained there until they were 
16; and when they left they were not attracted 
by the foundry, although the headmasters and 
teachers in the secondary schools gave sympa- 
thetic help and consideration. That state of 
things was not confined to the foundry. In 
engineering, in the building industry, in the boot 
and shoe industry, in all industries, there was 
an acute shortage of vouths of the type likely 
to make the foremen and works managers of the 
future. That was a difficult problem to solve. 

But in a few years an even more difficult prob- 
lem would confront them. The number of boys 
leaving school decreased year by year. ‘The other 
week he was told by the Education Authority in 
Leicester that in two years’ time the number of 
boys leaving school would be 30 per cent. less 
than the present number; they would be the boys 
who were born during the war period. That 
would greatly increase the difficulty of gettimg 
boys sorted into the foundry industry. Other 
sections of industry would have the same dif- 
ficulty. In fact it appeared to him the indica- 
tions were that the same conditions would be 
brought about in this country which now prevail 
in America. A reasonable supply of low-grade 
manual labour would be available, but the execu- 
tive staffs of foundries, with the more better- 
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trained, more skilled and more competent men, 
would have to apply their knowledge and skill 
in devising methods to increase production, 
handicapped by labour less efficient than that 
now available. 

During the Jast few years he had visited works 
in different parts of the country, and he was 
amazed at the enormous strides which had been 
made, even in small and what might almost be 
termed old-fashioned foundries. A new spirit 
was abroad in the industry. Everybody was pre- 
pared to try out a new thing; most of them 
tried it out with a good deal of success. There 
was a saying that what Lancashire thought to- 
day England would think to-morrow. Of course 
in the Midlands they did not quite agree with 
that, and the position in which the cotton in- 
dustry was did not seem to justify the saying, 
but in regard to the foundry industry it was a 
significant fact that the offices of the Institute 
had been transferred from London to Man- 
chester. Mr. Makemson had proved himself to 
be an invaluable secretary. A very great deal 
of the progress which had been made since he 
undertook that office was due to his very able 
and very efficient hard work. 

The industry had been passing through a really 
difficult time. But adversity brought out the 
best in a man, in an industry, in a nation. He 
was struck by the remark which the Prince of 
Wales made at the opening of the British In- 
dustries Fair, that the miracle of to-day is the 
commonplace of to-morrow, pointing out how 
auickly things change in these modern times. 
The next day he took up the ‘‘ Telegraph ”’ and 
read how the severe arctic conditions had the 
unexpected result of making the coal-producing 
areas extremely busy, particularly in South 
Wales, where the difficulty was to find berths 
quickly enough for the ships. The coal people 
were hoping to keep busy, and considerable hope 
was now felt that some of the markets lost 
during the industrial struggle two years ago 
would now be recovered. It would not take very 
much to turn the balance of trade once more 
in favour of this country. Meanwhile adverse 
conditions had compelled them to put their house 
in order. Foundrymen could best do that by 
maintaining membership of the Institute, attend- 
ing its meetings, joining in the discussions, im- 
proving technique and increasing knowledge by 
using the facilities offered by the Institute. 
(Applause. ) 

In proposing the toast of “Our Guests ”’ Mr. 
R. A. Mixes remarked that he thought much of 
the success of these annual gatherings was at- 
tributable to the presence of ladies. They were 
very welcome, and he hoped they would make it 
a habit to attend these Branch functions. In 
welcoming those present they ought also to re- 
member the men who had done good service to 
the Branch and the Institute and whom they 
used to meet on these occasions. Especially they 
regretted very deeply the absence of Mr, Oliver 
Stubbs. 

In the absence of Mr. A. P. Traill, the Presi- 
dent of the Manchester Metallurgical Society, 
who was to have replied to this toast, but was 
kept away by influenza, the toast was acknow- 
ledged by Mrs. E. Loxnepen. She said the 
ladies were well aware that other technical 
societies were not so. generous, either in word or 
deed, as the Lancashire Branch of the I.B.F., 
because they did not make it a rule to invite 
ladies to their social gatherings. That was one 
reason why they appreciated so much the invita- 
tion of the Lancashire Branch; it was an excep- 
tion to the general rule. They also recognised the 
contribution which the foundry and the metal 
industries had made in recent years to improve- 
ments in the home, such as by stainless cutlery, 
aluminium and light castings, etce., and they 
wished to encourage metallurgists and foundry- 
men to continue their efforts in that particular 
sphere. They valued the Institute as an impor- 
tant educational force which enabled the indi- 
vidual to develop educationally and industrially 
upon the right lines, and contributed to the 
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welfare of the community in general. It was 
their wish that all such work should prosper 
more and more. (Applause.) 
_ Mr. C. Presswoop also replied to the toast, 
in humorous vein. 
C. FAULKNER proposed the toast of 
e Lancashire Branch.”’ He remarked that 
newspapers were influenced by a desire to appeal 
to the populace and magnify vague information. 
A few days ago the provincial dailies gave 
prominence with hig headlines to statements 
about enormous developments in cast iron and 
how a new era was arising. It was extremely 
nebulous. That such a nebulous proposition 
should be put forward by British newspapers 
certainly indicated how little they were to be 
trusted when they emphasised foreign develop- 
ments. He commended the London dailies to 
Mr. Gass’s attention. Probably Mr. Gass was 
not aware that one of the latest developments 
was that castings should be washed instead of 
being fettled with hammer and chisel. 

Mrs. Longden had mentioned that members of 
the Institute got enlightenment by coming to 
the meetings. That was certainly so with the 
Lancashire Branch, and its President was a 
proof of the value of the existing educational 
facilities. He had taken every advantage of 
them and made exceptional progress. Now he 
and his brother (the President of the Scottish 
Branch) were foundrymen of whom Great Britain 
was proud, and who were known wherever metals 
were the subject of research and production. 
Their work was followed and appreciated by 
foundrymen all over the world. So, in asking 
the guests to drink the toast of ‘‘ The Lanea- 
shire Branch,’ he coupled with it the name of 
Mr. E. Longden, the Branch-President. 

The CHarrman said he replied to this toast 
with great diffidence. In what he had done for 
the Lancashire Branch he was following the 
example of men like Mr. Russell, who ungrudg- 
ingly gave their best energies to the work of the 
Institute, and he could not have wished for 
greater support and encouragement than was 
given by such gentlemen as Mr. Russell and Mr. 
Faulkner. Mrs. Longden had been one of his 
best helpers. (Applause.) He must also acknow- 
ledge the assistance he had received from Mr. 
Stead, the Branch-Secretary—the man _respon- 
sible for the arrangements of this funetion—and 
the members of the Council, hard workers, who 
were always ready to come to the aid of their 
President. 

The most important question for the Branch 
members, and for the foundry industry as a 
whole, was the future of the industry. In his 
opinion, developments would inevitably take 
place upon the lines of combination and associa- 
tion. The engineering trade must be in a par- 
lous condition indeed if it could not pay reason- 
able prices for castings, and he was convinced 
founders ought to combine and form associations 
and demand better prices for their castings, so 
that employers could be encouraged and also 
that adequate wage might be paid to the highly- 
skilled men in the industry. There were no finer 
craftsmen in the world than the British jobbing 
moulders, and on their behalf he put forward a 
plea for better wages to be paid in the near 
future, when he hoped a better price paid for 
castings would enable this to be done and at the 
same time allow a better return for the owners. 
The development of the mechanical side of the 
foundry was proceeding very rapidly. As Mr. 
Russell said, it was amazing to see what had been 
done during the slack times. Was not that be- 
cause the stress of circumstances compelled 
people to march forward and to mechanise their 
plant and improve their equipment to survive 
at all? Why did they ignore improvements in 
times of good trade? There was still a great 
deal to be done in that way; plenty of scope for 
the employment of capital. The industry was 
also dependent upon the brains of the scientific 
metallurgists. In that direction there were 
great possibilities. As Mr. Gass pointed out, 
east iron was a difficult material to deal with; 
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other alloys had been investigated, and much 
had been found out about them, so that they 
could be controlled to a nicety; but cast iron 
was an evasive material and caused much trouble 
to the man who had to produce castings. It was 
a strange thing, and not a creditable one, that 
British capitalists seemed reluctant to provide 
the capital which was needed to enable the 
foundry industry of this country to copy Ameri- 
can methods by using machinery in the foundry. 
It is a fact, however sad, that we are only able 
to ape the Americans instead of leading them in 
this particular line of foundry development. 
Undoubtedly a great deal could be done in the 
way of mechanisation. When one had seen the 
wonderful machinery in the American foundries, 
the continuous casting plants in operation there, 
he must realise that there were almost illimit- 
able possibilities of reducing the hard manual 
labour in the foundry and cheapening produc- 
tion. It was also possible to standardise the pro- 
duction of certain articles. Sometimes it was 
said it was not possible to run a continuous 
casting plant, because it was thought only one 
or two types of castings could be made on any 
given plant. He did not agree. A continuous 
casting plant could certainly take on anything 
with reasonabie numbers off as made by ordinary 
machines, ete., and that came within a certain 
range of sizes—1l2-in. to 18-in. boxes. British 
foundries had been slow to move in that direc- 
tion, and he appealed to foundry engineers and 
to the makers of foundry equipment to bestir 
themselves and give a helping hand to the 
industry. 


The Foundry Combine. 


Capt. H. J. Kennard on the Modern Trend in 
Industry. 

The annua! social meeting of the married mem- 
bers of the Welfare Club in connection with 
the Falkirk Iron Company, Limited, was held 
in the works canteen on February 22. There 
was a very large attendance, over which Captain 
H. J. Kennard, R.N., Managing Director of the 
firm, presided. The proceedings opened with 
the presentation of a gold watch to Mr. Law- 
rence Hayworth to mark the completion of 50 
years’ service with the Falkirk Iron Company. 
It is interesting to note that Mr. Hayworth is 
the 49th employee of the company to receive 
the ‘‘ order of the golden watch’? in recogni- 
tion of 50 years’ service or more, up to 63 years, 
and of the total number whose names are in- 
scribed on the roll of the ‘‘ gold watch brigade,” 
there are still 23 continuing in the firm's 
employment. 

Captain Kennard, in extending a welcome to 
those present, said it was now ten years since 
he had first presided at one of these meetings 
featured by the presentation of gold watches to 
employees with service extending to 50 years 
or more. He remembered that on that occasion 
the reply on behalf of the veterans was made by 
old Tom Connochie, who died at the ripe age of 
82, and the meeting was then held in the old 
canteen in the range shop. The hall in which 
they met that night was but one sign of the 
progress they had made since then. They had 
met then on the eve of a change owing to altera- 
tions in the industry. That night they were 
meeting on the eve of a further change that 
must have a more far-reaching effect. He 
thought, in view of the probable changes that 
were to take place, a brief history of the com- 
pany would not be out of place. The Falkirk 
lron Company was founded in 1819, ind was 
taken over by the MacLeod family in 1849. In 
1912 it became a private company, and after the 
war, in 1920, a public company, both these 
events having been due to the modern trend of 
business, which had also had its effect in the 
change that was about to take place in the 
joining up of their company with others in the 
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same line of business. It must have been 
apparent to all concerned that there was in- 
creasing difficulties to individual firms in the 
light-castings trade. If they were to keep their 
wide markets overseas they must work in modern 
industry in larger units. Greater specialisation 
must take place if they were to keep their places 
in the world’s markets. The step they were 
now taking was one of protection. It had 
been a difficult struggle in the last year or two, 
and however much they might dislike it, they had 
to bend to the modern requirements. 

Broadly speaking, the position in Falkirk 
had been widely discussed, it was chiefly affected 
by the loss of export trade, which must be re- 
gained for the country if the country was going 
to live. No works were better situated than 
those between the Forth and the Clyde for 
light-castings export trade, and as soon as it was 
revived they would be in a good position. 
Apart from that, Falkirk had always been the 
home of the light-castings trade, and it housed, 
in a very special sense, the skill of the industry. 
So far as the Falkirk [ron Company was indi- 
vidually concerned in joining up with these other 
progressive firms, they hoped the work of welfare 
and the general working conditions would con- 
tinue, and he felt sure that they would. ‘They 
had set an example in the Falkirk district that 
had been and was being largely followed. ‘They 
had particularly studied working conditions. 
There were many schemes in which the em- 
ployees could invest in their own works, but 
he had not yet come across one that was more 
desirable than the one they had in operation. 
This would be continued to its full extent, and 
they hoped that such facilities would also be 
given by those with whom they were going 
join. In conclusion, Captain Kennard said that 
the recipient of the gold watch that night was 
one who had been with them 50 years—a well- 
known and well-liked figure in the works. 


The Transvaal Engineers and 


Founders. 


At the annual dinner of the Transvaal 
Engineers’ and Founders’ Association, held on 
January 25, and over which Mr. G. Bergstrom 
presided, Mr. J. A. Durie, on behalf of the 
Association, made a _ presentation to Mr. F. 
Botting in appreciation of his services as presi- 
dent for 1928. Mr. H. W. Blanchard also 
received a presentation from Mr. A. D. Mackay 
in recognition of his valuable services to the 
engineering industry of South Africa. 


Foundry ‘ Query. 
Cast-Iron Bars. 


Could any of your readers advise me on the 
following points:-—(1) What is the best method 
of making cast-iron bars of 1 to 3 in. diameter 
and about 24 in. long?’ ‘The bars to machine 
easily after annealing; and (2) Is there any 
possibility of making these bars in permanent 
moulds? If so, what would be the procedure? 

M. W. 


The article which appeared under the caption 
‘“Some Impressions of French lronfounding 
was written by Mr. Stephen Stanworth. As the 
MSS. was unsigned we referred to the official 
programme of the Institute of British Foundry- 
men which announced the author’s father, Mr. 
J. Stanworth, as the lecturer for the evening. 


Destruction of Blast-Furnace Bricks.—According 
to a contribution by Pror. E. Drerscutac and K. 
Feist in a recent issue of the German Refractories 
paper (Feuerfest), the cause of the decomposition 
and destruction of blast-furnace bricks must be 
ascribed to the precipitation of carbon from carbon 
monoxide, this action being intensified by adsorp 
tion catalysis in the presence of catalysts. 
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-Patternmaking.* 


By Dan 


Plaster and Tin Work. 

There is a section of patternmaking where 
wood is not used to the same extent in the actual 
making of the pattern as in the engineering 
branch. Wood here forms a small portion of 
the pattern, plaster of paris and tin being the 
material most commonly used. Clay and wax 
are sometimes used, but only in an auxiliary 
sense. Any of these materials may be used ac- 
cording to whichever fit the needs of any par- 
ticular job on hand. 

In addition to the ordinary blue-prints which 
form the source of miscellaneous jobs, there are 
the drawings for stone-work, which differ in 
character from the mechanical drawing. In this 
ease the plan is drawn first, and all views, sec- 
tions and elevations are then drawn across it. 
They are usually made full size, the pattern- 
maker adding all necessary contractions. This 
branch of patternmaking is in demand in foun- 
dries where ornamental stove and grate, rain- 
water, gas stoves and builders’ ironmongery are 
made, and where lightness and ornamental de- 
sign are the primary considerations. The pat- 
terns are made of “ tin,’’ which is really an 
alloy, consisting of three parts lead and one part 
tin. 

The reason why this metal is used is because 
it allows of sharpening up the corners, and 
cleaner edges are given to a chased pattern. 
It is a very useful metal, and fits the needs of 
this particular class of work, as it has a low 
melting point, and is of a malleable nature 
which allows it to be given the necessary amount 
of camber or produce a required deflection, so 
that the pattern may have the proper amount of 
‘“set’’ in any direction to ensure a_ straight 
casting. 

A further advantage is that a pattern made 
from this alloy can be increased or decreased in 
size. This is done by cutting and inserting, 
or taking a piece out of it, then soldering the 
original pattern together again, and can by cer- 
tain variations and modifications be made into 
a different kind of pattern altogether. 

Castings of a certain character have a ten- 
dency to warp and twist during cooling, and to 
counteract such the patternmaker must make 
allowance. This allowance is really camber, and 
the exact amount to be given is judged from the 
section of the pattern. Particularly is this so 
in rain-water and stove patterns, such as gut- 
ters, runs, mantels and fronts, where allowance 
is made in accerdance with thickness and design 
of section. In the case of the latter, it is usually 
found by a process of trial and error, when 
calculations are made from the amount of dis- 
tortion, and the necessary amount of camber and 
deflections are given. 

Plaster of Paris. 

Plaster of paris is produced from gypsum or 
sulphate of lime (CaSO,), which con.ains 21 per 
cent. water (H,O). It is put through a heating 
process in kilns to a temperature ranging from 
80 to 120 deg. C., where it loses its water. 
It is then ground to a powder which is called 
plaster of paris. This in turn is again ground 
to various degrees of fineness and is known as 
building, dental, and modelling plaster. This re- 
combines with water, evolves heat, and almost 
immediately solidifies or sets. It is this pro- 
perty which makes it so serviceable for many 
purposes in the industrial arts. The last named 
is the kind usually employed in patternmaking, 
it being of a sufficiently fine nature to take an 
impression of any figure, or lines, that can be 
practically transmitted to moulding sand. 

The tools used in this class of patternmaking 
are the same as those used in a general engineer- 


* A Paper read before the Middlesbrough Section of the Insti- 
tute of British Foundrymen, Mr. W. Toy presiding. 
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ing shop, with the addition of modelling tools, 
repoussé punches, ‘floats and scrapers’’ of 
various shapes and sizes to suit different styles 
of ornament and ‘ mouldings.’’ The design on 
a pattern may be allegorical, floral, pastoral, or 
ornamental, representing a particular architec- 
tural period. For moulding purposes it is 
generally in ‘‘ bas’ or low relief. The ‘ alto.”’ 
relief being of a more prominent style, and 
having a deeper lift, requires to be modified, so 
that all undercut portions present an easy with- 
drawal from the mould. 

Modern fashion decrees that articles shall be 
more hygienic, therefore dustproof, so that orna- 
ment is dispensed with to a great extent. Many 
designs are now plainer, but there are more 
colour effects of tile work. The subject of design 
for a mantel or panel being determined, it is 
modelled up on a board, a plaster cast is made 
from it, and a second cast is taken from the 
first one. This plaster cast will now have the 
required design standing out in relief from a 
body of plaster, about an inch or inch and a 
quarter in thickness. The object is now to get 
this design, whatever it may consist of, into a 
regular even thickness away from the main body 
of plaster cast. To do this, a system of mould- 
ing is adopted called ‘‘ embossing ’’ or ‘ re- 
versing.”’ 

The Embossing Method. 

This kind of work is usually given to the 
patternmoulder, who at the same time reverses 
and lightens out the pattern to the desired thick- 
ness by the following method :— 

The plaster cast is placed in position on a level 
board, pieces of wood are screwed on the board 
in such a manner that it can be placed in the 
exact position each time of using. Four small 
pieces of wood are now procured, planed to the 
desired thickness of the finished design, one piece 
being placed under each corner of the moulding 
box. 

The box is filled with sand, and rammed hard; 
board and box are clamped together, turned 
over, and the plaster cast withdrawn. It is 
obvious that there will be a surface of sand above 
the edge of the box, equal in thickness to the 
pieces of wood. This excess of sand is scraped to 
the edge of the box. Then it is freely sprinkled 
with parting sand; the top box placed over it; 
facing sand sieved on to the box-part. It is 
then rammed up with black sand, and parted, 
thus leaving a projection of sand, equalling the 
volume of metal to be removed. 

This mould (No. 2) is now brushed clean, 
blown, and dusted, it is provided with a pouring 
gate, cut with a tube through the sand in the 
box, and a channel or runner is cut to the edge 
of the mould. The plaster cast is now placed 
in its relative position, on the board, between 
the pieces of wood that held it in position in 
the first place. The first mould made is of no 
further use, and is therefore dispensed with, the 
box-part now being placed over the plaster-cast, 
but this time without the pieces of wood that 
were fixed under the corners of the box. 

The position, relative to the top-part, is 
obtained by the pins of this box fitting holes in 
the board, to which the plaster-cast is already 
affixed (No. 3). The same process is now gone 
through (this really being the third box rammed 
up). Facing sand is sieved on, and filled and 
rammed up with black sand, but not so hard as 
at first. The board and box are clamped 
together, turned over, and the plaster-cast with- 
drawn; now from No. 3 ramming up we get a 
front impression, and from No. 2 ramming up we 
get a back impression. 

These two boxes, No. 2 and No. 8, are put 
together. We then get a casting the desired 
thickness, i.e., the same thickness as the pieces 
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of wood placed under the moulding box in the 
first instance. 


Gutters and Runs. 


Patterns for gutters and runs are usually 
made in plaster of paris. The section of the 
gutter is traced on to two pieces of zinc, one to 
form the strickle, giving the design required of 
the outside or face-side of the pattern. On to 
this is soldered the other pieces of zinc, smaller 
in proportion to the thickness of the section, 
and this forms the strickle for the back or under- 
side shape of pattern. It is then reinforced by 
being screwed on to pieces of wood of the neces- 
sary size and shape. A board is now procured, 
long enough to take the length of the pattern, 
having slides on each side with sufficient amount 
of camber on them as will suit the job. The 
template has a rebate on one edge, thus keeping 
it in the same position as it slides along the 
board. 

Plaster of paris is now mixed with water to a 
suitable consistency, placed on the board the 
required length and height. Whilst the plaster 
is soft, the template is made to slide along the 
board, leaving the desired shape of the back or 
underside of pattern. After being allowed to 
dry and harden, it is then varnished with shellac 
and left to dry. In the meantime the strickle 
just used is removed, and the first one is now 
brought into use. The varnished plaster is given 
a coating of grease in the form of tallow or oil, 
more plaster is mixed and laid on, and the tem- 
plate is made to slide. along the board, as in the 
first operation, leaving the required thickness 
and outside or face-side shape of the pattern. 
After hardening, this thickness is cut into 
sections, taken off and varnished. 

The first portion of plaster is now made square 
at one end, more plaster is mixed and laid on, 
a strickle is drawn endwise over this, leaving a 
projection of plaster. This is allowed to harden 
and dry, and is then varnished. When dry, it is 
oiled, plaster is mixed once more, laid over this 
projection, another strickle larger in proportion 
to the thickness is also drawn over endwise. 
This in turn is allowed to harden and dry, cut 
through the centre, taken off and varnished, the 
projection forming the faucet of the gutter. All 
sections are replaced, and the length, which is 
usually six feet, is marked off, plus all necessary 
contractions, according to type of pattern 
needed, whether it be a master pattern or a 
working pattern. In this case an iron pattern 
is made direct from the plaster of paris. 


Radial Work and Spindles. 

Radial work may also be struck up in plaster, 
and may take the form of circles, circular 
gutters, and ellipses. A spindle may also be 
used, as in loam work. The spindle may be of 
the vertical or horizontal kind; both have their 
uses to fit the various jobs. In this connection 
there is another method, which is really an 
alternative to the horizontal spindle. This 
consists of two pieces of wood semi-circular in 
shape, with feet to stand on. ‘These form the 
ends. They are connected by a piece of wood, 
fastened between them horizontally. This is 
placed ;¢ of an inch below the centre of 
the circle comprising the end pieces, and is re- 
inforced by another piece, screwed edgeways 
underneath it. Another piece of wood is pro- 
cured, on to which the zinc template is fastened ; 
this forms the strickle. On to each end of this 
two iron bars of suitable length are screwed, two 
pins being rivetted on at a given distance. Two 
flat pieces of iron are obtained with screw holes 
and pin holes drilled through them. These are 
let in and screwed on flush with the semi-circular 
ends. 

The position of these pieces are determined by 
the pin-holes forming the exact centre of the 
semi-circle. The strickle is fixed in position by 
the pins being inserted in the pin-holes, and is 
given a forward and backward motion. 

The plaster is placed on to the horizontal piece 
of wood (which has been made to shape, with a 
little clearance, to allow the strickle to pass over 
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it); it is worked up to shape by the to and fro 


action of the strickle. This gives the 
plaster thickness + of an inch more than 
the given radius, which allows for finish- 
ing. Comparing this method with the 
horizontal spindle, there is quite a _ sav- 


ing of 60 per cent. or 70 per cent. of plaster 
of paris on every job done in this way. The 
difference between the two methods is that the 
plaster revolves on the horizontal spindle, in a 
circular motion, whilst the strickle remains 
stationary, and with the alternative method the 
plaster remains stationary, whilst the strickle 
revolves with a semi-circular motion. The 
usefulness of any of these methods cannot be 
over-estimated, as by their air many temporary 
jobs can be got out more rapidly than they could 
be built up with wood segments and turned in 
the lathe. If a segment of a circle, a half, or a 
quarter circle is required, the difficulty of turn- 
ing or working one in wood is overcome by sub- 
stituting in its place plaster, which can be run 
up to the given size, when a pattern is wanted 
urgently, as can readily be understood. 
Making Patterns for Mantels. 

In the making of a pattern for a mantel or 
stove, strickles are traced and made to form the 
design of the front and back shape required. 
These are reinforced by being screwed on to a wood 
template, and the process is repeated in a similar 
manner as that described in the making of a 
gutter. The plaster sections are made in con- 
venient lengths for moulding purposes, and cast 
in the tin-alloy previously mentioned. These are 
cleaned and chased up quite smoothly, they are 
soldered together and mitred, and in this way a 
pattern is built up, on a board, which is made 
in such a manner that when rammed in the 
mould the tin pattern will not alter its shape. 
An iron master-pattern is made, and from this 
the plate pattern, which is of the all-cast variety 
and turnover type, and carries its pattern shapes 
on each side of the plate. The method is as 
follows :—The pattern to be plated is placed on a 
board, constructed specially for this kind of 
work. The drag is placed in position, and 
rammed up in the usual manner; board and box 
are clamped together, turned over and made 
parallel each way to avoid any twist, otherwise 
trouble will arise when the boxes are fitted on to 
the plate. 

The top-part is put on, rammed up and parted. 
A wood frame is procured, having the exact out- 
line of the plate when finished, is placed and 
secured in position, and a joint is made all 
round the outside edge of the frame up to the 
thickness of the frame. The frame is withdrawn, 
and fitting’ pieces are inserted in the mould, 
where the edges of the moulding boxes will rest. 
These fitting pieces, as the name implies, are to 
facilitate the fitting of the pattern plate into 
the box by the pattern-filer. The pattern is now 
withdrawn from the mould, and all necessary 
finishing off is done. Before the top-part is re- 
placed on the drag small pieces of metal are 
placed on the corners of the bottom box; these 
pieces are about ,'. of an inch less in thickness 
than the plate frame, so that in closing a tight 
and firm joint is ensured. 

Just previous to casting, the mould is given 
a little skin-drying, so as to be sure that any 
ornamental or delicate portion of the mould will 
come up sharper and withstand the action of the 
metal during casting. After an interval of 10 
to 15 minutes has elapsed, the box is turned over 
on its side whilst it is yet clamped together. It 
is then bared on its drag side, where all the 
thickest portion of the plate is (usually the 
exact pattern on the plate, excepting the plate 
portion itself). It is now left in this position 
until next morning and allowed to cool. 


ORDERS .FOR TWO cargo steamers of 6,400 tons each 
have been placed by Messrs. A. Stott, Limited, New- 
castle-on-Tyne, with Messrs. Swan, Hunter & 
Wigham Richardson, Limited. The vessels are to 
be built at the firm’s Sunderland yard. 
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Melting Light Yellow Brass. 
By 

The systematic melting of light metal is almost 
invariably a more complicated matter than work- 
ing with heavy metal. Brasses generally repre- 
sent an extreme example of this, as the difference 
in the melting losses of the two varieties is 
usually very marked. There are redeeming 
features connected with light brass which, when 
properly handled, permit of it being put to uses 
to which the heavier metal would not be so use- 
ful or so economical. When old sheet-brass comes 
from mills, ships or plant it has been made for 
a definite purpose, and must be up to a standard 
composition. 

Some rolling mills remelt their own scrap, 
whilst others enter into arrangements whereby 
all old metal is returned to the ingot makers. 
Light yellow brass is usually a clean, good- 
quality scrap, and seldom even tarnished. Since 
it has been rolled down to the form of thin 
sheets, it may be presumed that little or no im- 
purities are present. Had much detrimental 
matter been present, it would cause the sheets 
to warp and crack. Iron is practically unknown 
in this brass, and lead seldom amounts to more 
than an infinitesimal proportion. Tin may be 
present as a small percentage, but this does not 
apply to pure yellow brasses. Naval brass 
greatly resembles yellow brass in appearance. 
There are more than one variety, but they simply 
consist of yeliow brass in which from 1 to 3 per 
cent. of the zine has been replaced by tin and 
copper. Lead in sheet brass may be directly 
ascertained by examining a_ polished but un- 
etched sample under the microscope. Light brass 
is not a good material for re-melting, as the 
losses incurred are usually high. This is not 
merely due to the thin nature of most metals, 
but to the large proportion of zine in the alloy. 
These features may be condensed into the fact 
that the most suitable markets for this metal 
are where impurities are literally to be absent 
and a reduced zine content an advantage. This 
suits the requirements of brazing metals to a 
degree. There are several of these metals, and 
the zine content varies with different makes, but 
freedom from impurities is an essential. Many 
other pure brasses are best made up from the 
pure light scrap and the example of brazing 
metal is probably one of the best instances. 


** CELSIAN.”’ 


The Art of Melting. 

The great art in making this metal cheaply 
is the accurate selection of the right quality of 
scrap. Yellow brass is the chief class of scrap 
to use, or it may sometimes be used alone, with- 
out the addition of other ingredients. It is 
necessary to have all scrap, chips, turnings, etc., 
carefully analysed for tin, lead and iron. The 
ideal solder is free from any of these, but in 
practice some will almost invariably be found 
present. The reason for desiring the absence of 
those impurities is that the first two (tin and 
lead) materia!ly lower the melting point of the 
alloy, whilst iron raises it. Tin is the most 
detrimental of the three except for ‘‘ easy melt- 
ing ’’ solder, as it lowers the melting point so 
markedly. The characteristic tint imparted to 
brass by manganese is often considered of suffi- 
cient guidance to prevent this metal being mis- 
taken for yellow brass. This rough test, how- 
ever, is insufficient for the purpose of making 
up brazing solder. A minute proportion of man- 
ganese will effect the melting point and also in- 
troduce an element of highly oxidisable quali- 


ties, which is undesirable for any soldering 
operations. 
Delta metal stampings and other special 


brands of brass containing iron can only be suc- 
cessfully kept out of a heap of scrap by means 
of analytical tests. Aluminium brass is an un- 
desirable material to find in a scrap heap for 
this work, except for special cycle-work solders. 
Apart from materially lowering the melting point 
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and oxidising the metal, aluminium tends to 
make the solder a mass of minute pinholes. For- 
tunately, the aggregate use of this alloy is not 
great, and consequently the scrap is only occa- 
sionally accumulated to any extent. It should 
perhaps be added that some makers are not very 
particular about the presence of a Jittle iron. 
This is based on the ground that the specifica- 
tion of the solder is simply that it will not melt 
below a fixed degree, which is sometimes errone- 
ously interpreted to designate a wide margin. 

A charge could not be satisfactorily made of 
light yellow brass and copper, but the sheets can 
be introduced after the melting has progressed 
to a certain definite stage, to reduce melting 
losses as far as possible. A charge is made up 
short of the required weight of yellow brass. 
The thin sheets are then weighed out and packed 
together as tightly as they will permit. When 
the original charge has melted these sheets are 
thrust into the molten mass, which. being at a 
fairly high temperature, should reduce them to 
liquid form at once. 


Furnaces Used. 

Probably the best forms of furnace to employ 
for this work are forced-draught coke-fired 
crucible furnaces. The advantage of these over 
others is that the melting is conducted very 
rapidly, and as the product has not to be cast, 
blowholes and other minor defects in the struc- 
ture of the alloy are immaterial. The use of 
the pre-heater for pre-heating scrap above 
the furnace before room is made for it by the 
previous metal passing to the liquid form, is not 
to be recommended in this process, as the loss 
of zine sustained might be too heavy. 
The richer brazing composition, 90 per cent. 
copper 10 per cent. zinc, should not be made 
up from light brass except as a last resort. 
Sheet yellow brass can be converted to the 
molten state and cast as ingots with a mini- 
mum of loss in the electric furnace. By this 
means the zine content is practically unaltered, 
and the composition remains at that of yellow 
brass. Except where the latter furnace is used, 
it is best to aim at producing brazing metal, 
since the copper content has unavoidably risen, 
owing to burning off of part of the zine. 
70/30 brass of good quality could also be made 
with ease, in fact, without the addition of 
copper. This, of course, is another method 
whereby the production incurs the loss of part 
of the metal. Unlike many systems of remelt- 
ing scrap, it is not economical to prepare metal 
for brazing solder in either an ordinary pit 
fire or a reverberatory furnace, as the slow 
raising of the temperature would cause high 
losses eventually. 

If the proper proportions of scrap are used 
so that with a fixed loss the resulting alloy 
will be the desired composition, no intermediate 
operations with accompanying exposures to the 
air are necessary. That is, to the heated 
interior the weighed scrap is charged, and 
immediately it is melted the mass is mixed and 
tapped without delay, a fresh charge being intro- 
duced at once. In this manner the zinc loss is 
trifling, and as the ingots do not require to 
be up to any standard specifications as regards 
tensile strength, etce., the metal so made is all 
that is required. Such a procedure would almost 
invariably lead to disaster with other alloys, 
but brazing metals are allowed a wide margin 
since their value rests solely on their soldering 
qualities. 

One of the best arrangements is to have a 
small overhead rail constructed above the fur- 
nace fitted with a pulley block on wheels. By 
this means the crucible is lifted whenever the 
contents appear to be molten. Other types of 
furnace of the tilting variety are tilted into a 
ladle and ingots poured from the latter. On 


the whole the actual work is about the simplest 
performed, since comparatively little skill is 
necessary, and there are no undesirable features 
sala- 


encountered, such as ‘‘ burnt metal,”’ ‘‘ 
mander ’’ (cold metal), or slag troubles. 
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Additional Elements in 


Steels. * 


By L. Persoz. 


Nitrogen. 

Nitrogen sometimes exists in steels in fairly 
high quantity; it hardens and embrittles the 
metal. Wrought and crucible cast steel gener- 
ally contain only traces of it; electric and 
acid open-hearth steels contain from 0.001 to 
0.008 per cent. and sometimes even more, while 
Bessemer and basic open-hearth steels dissolve 
a great deal of the element by reason of their 
method of manufacture, containing a minimum 
of 0.010 per cent. and sometimes as much as 
0.030 per cent. Nitrogen combines with iron to 
form nitrides, and it is by utilising this pro- 
perty that M. Fry, head chemist at the Krupp 
works, has evolved the process of cementation 
with nitrogen known as ** nitrogenation.”’ 

With ordinary steels this process is rapid and 
gives a quick penetration, forming needles of 
nitride of iron, Fe,N,, containing 11.1 per cent. 
nitrogen. When steels are chosen of suitable 
special composition, for example those contain- 
ing aluminium, the nitrogen concentrates in the 
outer layers which acquire an extremely high 
degree of hardness, higher even than that ob- 
tained by cementation with carbon; what is 
more, nitrogen cementation has the advantage 
of being carried out at a temperature of 500 
to 520 deg. C., thus avoiding warping of the 
steel. On account of these two advantages of 
very great hardness and low operating tem- 
perature, nitrogenation is beginning to find in- 
dustrial application. 

Steel in the liquid state does not absorb more 
than 0.030 to 0.040 per cent. of nitrogen (Krupp 
laboratories), so that in everyday practice it is 
not necessary to worry about this element. 


Phosphorus. 

Phosphorus, which makes cast iron very fluid, 
is to some degree a de-oxidiser in steel. It 
favours coarseness of grain and makes steel 
brittle, also promotes cracking on quenching, 
so it is always kept at a minimum except in 
those special cases in which this property of 
brittleness is made use of; as, for instance, in 
certain parts designed to break under abnormal 
stress. Normal phosphorus contents for steels 
made by various processes are :— 

Crucible steel traces to 0.020 per cent. 


Electric steel 0.010 ,, 0.030 - 
Acid open-hearth steel 0.020 ,, 0.045 s 
Basic open-hearth steel 0.500 ,, 0.090 i 


The buyer of any steel for high grade service 
will stipulate a maximum phosphorus content. 


Arsenic. 
_ Arsenic has the same effect as phosphorus, and 
is generally included with it for consideration. 


Sulphur. 

Sulphur hardens steel like all impurities. It 
lowers the weldability of the metal and tends 
to cause cracks on forging. It is desirable to 
have the least possible amount of sulphur in 
the steel except in the special case of parts de- 
signed to break under abnormal stress. The 
bad effects of sulphur are counteracted by man- 
ganese, the amount of which in a steel should 
be at least three times that of the sulphur. 

As in the case of phosphorus, the maximum 
permissible amounts of sulphur in steels for 
high grade service are often fixed by specifi- 
cations. 

Manganese. 

Manganese is a good deoxidiser and a good 
desulphuriser, and its presence in sufficient 
quantities in a steel is a guarantee against the 


* Translated from Aciers Spéci e is, V 
Neda péciaux et Leurs,Emplois, Vol. III, 


effects of these two elements. In _ normal 
amounts, that is to say up to 1.0 per cent., it 
does not affect weldability, in fact a steel con- 
taining 1.5 per cent. manganese can be welded. 
It makes steel easy to work hot. The harden- 
ing power of manganese is about eight times 
less than that of carbon; it raises the stréngth 
and lowers the elongation, while increasing the 
tendency of steel to become brittle on pro- 
longed exposure to a temperature between 400 
and 600 deg. C. 

Manganese increases the stability of the solid 
solution and lowers the transformation point of 
steel. It enters partly into the cementite and 
partly into the ferrite, and improves the re- 
sistance of the metal to wear. By making steel 
sensitive to quenching it increases the pene- 
tration of the quench effect, but when a highly 
carbonized steel contains 1.0 per cent. man- 
ganese or more it will crack easily on quench- 
ing, so that hard steels which are to be 
quenched should generally contain only 0.8 per 
cent. or less. For the same reason those which 
are to be case hardened should not contain more 
than 0.4 per cent. manganese or there will be 
danger of the high carbon case spauling. Steels 
containing between 2.0 and 7.0 per cent. man- 
ganese are brittle and ‘crack on quenching. 
When a steel contains more than 9.0 per cent. 
manganese, this element, either alone or asso- 
ciated with nickel, acts in conjunction with 
carbon to lower the transformation temperature 
below ordinary room temperatures, and this is 
the type known as Hadfield steel. From the 
chemical point of view, manganese imparts the 
property of resisting corrosion by alkalies. On 
account of its properties it is found in greater 
or less proportion in practically all steels. 


Silicon. 

Silicon is an active deoxidiser whose presence 
is a guarantee against oxidation of the metal. 
It all passes into the ferrite. It hardens steel, 
inhibits welding, and makes forging difficult; 
a steel being unworkable when 7.0 per cent. or 
more of silicon is present. The hardness given 
by silicon has a tendency to remain on heating 
to some extent, so from 0.6 to 0.8 per cent. of 
this element may be used in certain high-speed 
tool steels as long as the manganese content is 
reduced. Silicon tends to raise the transforma- 
tion temperature. It increases the modulus of 
elasticity, and is used in high quality spring 
steels (2.0 per cent. silicon). 

Silicon increases the electrical resistance of 
steel and lowers the magnetic permeability, by 
reason of these properties providing sheets 
having particularly small hysteresis losses for 
dynamos and transformers. From the chemical 
point of view silicon increases resistance to cor- 
rosion. Thus a cast iron containing 8.0 per cent. 
is inert to sulphuric acid, while ferro-silicons 
containing about 14.0 per cent. are not attacked 
by either sulphuric or nitric acids. Most steels 
contain a little silicon, while a few make full 
use of its unusual properties. 


Chromium. 

Chromium is a good deoxidiser, it hardens 
steel and improves the forging qualities of the 
metal without preventing welding if present in 
small quantities. It combines with the cementite 
to form complex carbides, and retards the 
structural transformation, i.e., raises the change 
point on heating and lowers it on cooling. If 
the cooling of the steel is slow, the change point 
is near that observed on heating, but if the 
cooling is sufficiently rapid the change point is 
greatly depressed. Also, by its retarding action 
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chromium makes it easy to suppress the trans- 
formation which takes place on cooling in the 
temperature range between 600 and 200 deg. C. 

The fundamental property of chromium is thus 
to favour penetration of the quench effect, and 
it is due to this property that it is possible to 
get large pieces quench-hardened right through, 
also that high-speed steels can harden by air- 
cooling. In these steels, chromium promotes 
even diffusion of the tungsten, and helps to 
make tool steels less readily oxidised by the air. 
Between 2.0 and 3.0 per cent. it makes steel 
fibrous as well as tough. From the electrical 
point of view, chromium increases coercive 
force, while chemically it makes steels capable 
of resisting corrosion and the action of nitric 
acid, and gives special steels which resist acids 
and oxidation even at high temperatures. 


Nickel. 

Nickel cannot be oxidised, and was for many 
years looked upon as a harmful impurity 
because nickel steels cannot be welded, and are 
nearly always difficult to forge, tending to de- 
velop cracks and flaws. Nickel goes into the 
ferrite and lowers the transformation tempera- 
ture of a steel, increasing strength and elonga- 
tion while decreasing brittleness. It is due to 
nickel that very tough steels of high tensile 
strength are obtainable. It seems to lower the 
modulus of elasticity. Nickel helps the pene- 
tration of the quench effect, and along with 
chrome provides steels having any desired 
degree of sensitiveness to quenching. From the 
chemical point of view it imparts a measure of 
resistance to oxidation and attack by sulphuric 
acid in proportion to its percentage in the steel, 
and in association with other elements like 
chromium provides steels impervious to acids. 

In high percentages, nickel depresses the 
transformation temperature below ordinary room 
temperatures; that is to say that these steels 
are, at ordinary temperatures, in the condition 
which is stable when the steel is hot. High- 
nickel steels have curious properties which have 
been discovered and studied by Dumas, Guil- 
laume, Chevenard and Portevin. Guillaume 
has established the formula for certain high 
nickel steels having special physical properties : 
No volume changes for variations of tempera- 
ture in the neighbourhood of normal (Invar 
steels—36.0 per cent. nickel) a constant modulus 
of elasticity at ordinary temperatures (Elinvar), 
ete. Other steels have special properties from 
the magnetic point of view: Non-magnetism 
(25.0 per cent. nickel steel), high permeability 
(78.0 per cent. nickel steel), ete. Chevenard 
has indicated various high nickel alloys having 
remarkable properties; some have great tough- 
ness at very low temperatures and are used in 
refrigerators or liquid air plants; others resist 
oxidation and chemical attack at high tempera- 
tures and great pressures, and are used in 
plant for the production of synthetic ammonia 
by the Georges Claude process, ete. When added 
to cast iron, nickel the hardness while 
promoting the separation of carbon in the form 
of graphite, thus enabling cast irons to be hard 
yet readily machined. Nickel cast irons are 
widely used in America, automobile pistons being 
cast in a 2.0 per cent. mixture, while metal 
containing 5.0 per cent. of this element is used 
for resistances, being flexible, etc. 


Copper. 


Until recently this element was considered an 
impurity; it enters into the ferrite and raises 
the elongation while making the steel difficult 
to weld. Copper retards the transformation cf 
steel, but its influence alone is weak, and only 
of practical use when acting in conjunction with 
that of nickel and of chromium, On being added 
to a nickel-chromium steel, copper helps the 
penetration of the quench effect without pre- 
venting softening on annealing. Copper has two 
drawbacks in practice; when it reaches 3 to 
4 per cent. it makes steel difficult to forge, also 
it favours segregation and, generally speaking, 
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does not mix readily with the metal bath, so 
that there is danger of the copper being irregu- 
larly distributed through the body of metal. For 
these reasons it is only rarely used, and invari- 
ably in small quantities. From tke chemical 
point of view it makes steel less liable to corro- 
sion, and copper bearing sheets are in daily use 
in the U.S.A. 
Tungsten. 

Tungsten is a good deoxidiser, and goes into 
the cementite, forming a very stable complex 
carbide with chromium and iron. It lowers the 
transformation temperature of steel, gives it a 
very fine grain and raises the strength but lowers 
the toughness. It imparts less sensitiveness to 
quench effect than chromium and opposes the 
action of tempering. The increased hardness 
given to a steel by tungsten is retained up to 
dull red heat, the minimum content to ensure 
a good effect being 9.0 per cent., and it is on 
account of this property that tungsten is used 
for such purposes as high-speed steels, internal 
combustion engine valves, etc. It seems to raise 
the modulus of elasticity and is used along with 
silicon in spring steels of the very highest 
quality. From the electrical point of view it 
gives to a steel a strong coercive field, while 
chemically it helps to resist oxidation, and it is 
used in very many special steels both for tools 
and for magnets, etc. 


Vanadium. 

This element is a vigorous deoxidiser which im- 
proves the general quality of the steel. It forms 
a complex carbide with iron and hinders the 
structural transformation. Vanadium tends to 
give a fine structure to steel and raises the 
strength and elastic limit without lowering 
elongation per cent. It also raises the fatigue 
resistance of the metal and makes it less subject 
to quenching cracks; thus the best quality high- 
speed steels always contain a certain amount of 
vanadium which, while acting as a deoxidiser, 
renders them more stable at high temperatures 
and gives a very homogeneous and tough metal 
capable of receiving drastic heat treatment with- 
out fear of cracking, and of working at. high 
temperatures. Vanadium is added in propor- 
tions of 0.2 to 0.5 per cent. to various construc- 
tional steels, giving excellent mechanical pro- 

rties by virtue of its deoxidising action; in 

igh-speed steels the proportion is generally 
higher, being frequently more than 1.0 per cent. 


Molybdenum. 

Molybdenum is a vigorous deoxidiser and im- 
proves the quality of steel. It has the same effect 
as tungsten but in much greater degree; it is 
said that 1.0 per cent. molybdenum corresponds 
with about 2.5 per cent. tungsten. Next to 
carbon, molybdenum is the element which has 
the strongest hardening effect; it greatly in- 
creases the strength and forms complex carbides 
with iron, tungsten, etc. Molybdenum has the 
very useful property of lessening the tendency of 
steel to become brittle on prolonged exposure to 
a temperature between 400 and 600 deg. C. It 
is an antidote for ‘‘ Krupp’s disease.’’ Unfor- 
tunately, as molybdenum oxide is volatile there 
is a tendency towards loss of this element by 
volatilisation from the layers near the surface 
of the steel during heating and working. This 
results in iregularity, and it is not advisable to 
use a high molybdenum-content on account of 
possible variations in the results obtained, but 
this element gives excellent results when added 
in small proportions and in conjunction with 
tungsten, chromium, etc. 


Uranium. 

Uranium is a strong deoxidiser. It increases 
the strength and toughness of steel with hardly 
any loss of elongation. This element, which has 
a very high atomic weight, behaves like tungsten 
in raising the hardness at red heat and wear 
resistance, while in high-speed steels tungsten 
can be partially replaced by uranium, 0.5 per 
cent. of the latter corresponding with 6.0 per 
cent. of the former. If a steel contains more than 
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0.5 per cent. of uranium it shows a general 
tendency towards segregation and there is a risk 
of inclusions. When the uranium content rises to 
2.0 per cent. or more, the steel becomes unwork- 
able. On account of its high price and the loss 
of about 50 per cent. which occurs on adding 
it to the metal, uranium is only rarely used as 
an alloying element; a very small percentage is 
sometimes found in die and high-speed tool 
steels. 
Cobalt. 

Cobalt does not appear to improve the 
mechanical properties of a straight carbon steel, 
but when added to a complex alloy metal it 
seems to help to stabilise such volatile elements 
as molybdenum, and is used in high-speed steels 
and the range of alloys known as “ stellites,’’ 
which, thanks to their cobalt, have considerable 
cutting powers. From the magnetic point oi 
view cobalt gives considerable coercive force, and 
provides magnet steel of the very highest 
quality. 

Titanium. 

Titanium has a strong effect in getting rid ot 
hoth oxygen and nitrogen. If heated to a red 
heat in nitrogen it forms titanium nitride, and 
if in air titanium oxide. On addition to a steel 
it removes both these other elements, making 
the metal denser and lessening segregation; it 
also makes slag fluid. Titanium promotes fine 
grain size, and improves mechanical properties, 
increasing strength, elongation and toughness. 
Furthermore, steels treated with this element 
have increased wear resistance; for instance, 
the New York Central Railroad Company has 
established the fact that rails analysing C, 
0.45; Mn, 0.96; Si, 0.13, and Ti, 0.011 per cent., 
gave three times the wear of others of the same 
composition without titanium. From the elec- 
trical point of view titanium lowers resistance, 
while chemically it makes the metal less sub- 
ject to oxidation and corrosion. The useful 
function of titanium is the removal of oxygen 
and nitrogen, and there is nothing to be gained 
by leaving a large amount of it in the steel 
after these latter elements have been removed, 
a residual proportion of less than 0.1 per cent. 
being invariably aimed for. The addition of 
titanium to cast iron greatly improves the 
quality, increasing strength and hardness. 

Aluminium. 

This element is a very powerful deoxidiser, and 
is used in steelworks as a ‘“‘ killer ’’ to lessen 
the influence of occluded gases. In amounts 
above 0.4 per cent. aluminium makes steel un- 
weldable, while structurally it tends to decom- 
pose cementite. From the electrical point of 
view aluminium has the property of lowering 
hysteresis, and so dynamo sheets have been made 
containing 3.0 to 5.0 per cent. of it. Chemi- 
cally it gives increased resistance to corrosion at 
high temperatures, annealing boxes made in 
20.0 per cent. aluminium steel having withstood 
oxidation at high temperatures for long periods. 
Aluminium is not much used except as a de- 
oxidiser, and having ‘‘ killed’’ the metal it 
nearly all passes into the slag, only traces of it 
being found in steels, but, on the other hand, 
it is widely used as a constituent of light alloys 
for aviation or railway work, such as duralumin, 
alpax, alferium, etc. 

Boron. 

Boron is a good deoxidiser, but, unfortunately, 
causes great brittleness. If a steelmaker some- 
times finds it advantageous to use boron for 
removing oxygen, he should add only a small 
quantity of the former, so that there is none of 
it left in the final analysis, in this way only can 
it be used to improve the metal. 

Cerium. 

Cerium is both a deoxidiser and a desul- 
phuriser, but has the grave drawback of pro- 
moting segregation and causing inclusions which 
give rise to very fine flaws, resulting in poor 
resistance of the metal to fatigue. Actually, 
cerium finds no use in the steelworks. 
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Financing Foundry Research. 


On February 27, a representative group o! 
members of the British Cast Iron Research Asso- 
ciation were the guests at luncheon of the Bir- 
mingham Chamber of Commerce after an inspe:- 
tion of the British Industries Fair at Castle 
Bromwich, Birmingham. 

After thanking the chairman of the Chamber 
of Commerce for the kind invitation, and for the 
recognition which such invitation implied, Mr. 
H. B. Weexs, Chairman of the Council, stated 
that it was not inappropriate that they should 
be meeting under such circumstances, as the 
relationships of the Cast Iron Research Associa- 
tion with the Chamber of Commerce had always 
been most intimate and cordial. 

The Association was born in one of the rooms 
of the Chamber of Commerce Building in New 
Street, Birmingham, on September 30, 1920, and 
had always been indebted to Birmingham Uni- 
versity and Professor Turner and his successor, 
Professor Hanson, for much sympathetic help. 

That complex conglomerate which we knew hy 
the name of Cast Iron had always been regarded 
as the Cinderella of the engineering profession, 
and it had been difficult to persuade engineers of 
any educational standing to become interested 
in its production. Thanks to the activities cf 
the British Cast Iron Research Association a new 
era was dawning, and engineers generally were 
now beginning to realise how important the ques- 
tion became. 

Cast iron could be produced which would: give 
considerably over 20 tons tensile per sq. in., if 
required, and _ notwithstanding the great 
advances which had been made in the production 
of high tensile bronzes and alloy steels, there was 
still a very large and important field where cast 
iron retained its position—as a glance at the 
larger exhibits in the Fair would prove. 

No less than 10 researches were in hand by 
the Association, including alloy cast irons, sands 
and refractories, fatigue, heat resisting, corro- 
sion resisting, growth resisting, influence cf 
nickel, cupola practice, light castings, ete., whilst 
they were also co-operating in investigating 
metallurgical coke with the National Federation 
of Iron and Steel Manufacturers. 

The total income of the Association was over 
£9,000 per annum, 75 per cent. of which was 
spent on research and 25 per cent. on administra- 
tion. Half the Association’s income was con- 
tributed by Government grant for the first five 
years, when the position was reviewed, and so 
satisfied were the Government inquisitors of the 
value to industry of the work that was being 
done, that they recommended further grants for 
another five years. The audience would there- 
fore recognise that they, as taxpayers, contri- 
huted their quota to the Government grant, but 
whereas research work was often very tedious 
and costly, and few founders could afford to 
instal and equip research laboratories to carry 
out their own researches, by becoming members 
of the Association—with subscriptions ranging 
from £7 10s. to £105 per annum, according to 
the number of employees engaged in the in- 
dustry, they would obtain the benefit of the co- 
operative effort and of the expenditure of over 
£9,000 per annum, which ought to appeal to 
founders as a good business proposition. 


Ir 1s ANNOUNCED that the firm of Jonas & Colver, 
Limited. Novo Steelworks, Sheffield, has been re- 
constructed under the title of Jonas & Colver (Novo), 
Limited. About a year ago, as a result of losses 
suffered by Messrs. Jonas & Colver during the coal 
strike, the debenture-holders appointed a receiver, 
under whose control the business has been carried 
on. Last month it was officially stated that Mr. 
8. C. Goodwin, on beha'f of the Neepsend Steel & 
Tool Corporation, Limited, had concluded a_ con- 
tract with the receiver for the purchase of the 
business. The directors of the new company are 
Mr. S. C. Goodwin (chairman) and Mr. J. G. 


Widdowson (managing director), both of whom are 
directors of the Neepsend Steel & Tool Corporation. 
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Cost Accounting in Foundry Practice.* 


By J. O. Gray, 


A.C.W.A. 


Cost accounting in industry is rapidly finding 
a measure of importance, due to the improved 
type of executive administrators who now con- 
tro! the means and methods of production. In 
these strenuous days of low-ruling contracts, 
systems of accounting which could not be of 
assistance to the management until long after 
the events had happened, failed to give that 
very necessary assistance which a good costing 
system should provide. A good costing system 
should not be difficult to understand or operate, 
otherwise it becomes a trial for any average 
person to comprehend the significance of the 
facts. Rather let the methods adopted be those 
most acceptable to the requirements of the in- 
dustry. 


get rid of them and all their works, and were 
very reluctant to repeat the experiment. In 
tact, the technical branches of industry hardened 
their hearts against all types of cost aecount- 
ants, good, bad or indifferent. 

Modern cost accounting is concerned with 
the collection of all factory records so as to 
produce the co-incidence of factory charges in 
labour and material with factory output, and 
at the same time displaying the story of the 
factory in figures, which are often the only 
means whereby the eyes of management may be 
directed to inefficient and wasteful elements. 
To set out the details in chronological order 
some plan of operation is essential. 

It is recommended that the Institute take 
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of identical interests, the Institute will look with 
disapproval upon the preparation of standard 
accounts and statistics which may give indi- 
vidual operation-costs of production to com- 
petitors. As members of limited companies, 
founders will be concerned in the preparation 
and production of balance-sheets, trading and 
profit and loss accounts, and it will probably be 
known to them that these financial statements 
are being scrutinised by their competitors, but 
they are not very deeply concerned in the 
result, because of various trade differences in 
the lay-out of accounts. 

It is not intended that operating details shall 
be published so as to injure or adversely affect 
any particular unit of the combination, but 
what is suggested in a standard plan of 
accounts is the regularisation of terms and the 
field of operation the term may cover. The 
statistical and financial details are for the 
perusal of the firm and not for an institute. 

Primarily the Institute should be, and prob- 


Fixed and Repairs, Miscellaneous | Miscellaneous | ‘ork j 
Finished installation renewals, Additions to Wages. Service and commer- | and commer- | Insurances, | Work in 
stocks. charges. maintenance, | Plants, ete. charges. | cial charges. | cial charges. | | Progress. 
Rent, rates, Landand , Landand | Direct Water | Shipping Printing and Marine | Capital 
taxes buildings | buildings | charges | stationery | 
C 1 10 | 20 30 40 50 60 | 70 80 90 
= 
Depreciation | Power, light, | Power, light, | Indirect Power, light | Carriage and | Advertising | State | Repairs 
heat heat | heat cartage 
J 2 11 | 21 31 41 | 51 | 61 71 | 81 91 
Interest Shafting and Shafting and Out-workers Transport | Dining-room | Postage and | | Accidents and, Process 
transmission | transmission | | expenses telegraph | | compensation | 
L 3 12 22 | 32 | 42 52 | 62 ; m2 | 82 | 92 
Fire Pipes and Pipes and Monthly Headquarters | Entertainments) Travelling Fitters in Cost of 
insurance fittings fittings salaries charges | | expenses Europe sales 
¥ 4 13 | 23 33 43 | 53 | 63 | 73 83 93 
Miscellaneous | Miscellaneous | Fixed weekly | Divisional Audit Legal expenses | Cash in Sundry 
4 plant and plant and | salaries charges | | transit debtors 
factory factory | 
furniture furniture | | | | 
N a 14 24 | 34 44 54 | 64 | 74 84 94 
Office Office | | Donations and | General | | Miscellaneous 
furniture furniture | | subscriptions | expenses 
A 6 15 | 25 35 45 | 55 | 65 75 85 95 
Machine tool | Machine tool | | | Patent | Packing | 
plant plant maintenance | charges 
8 7 16 | 26 | 36 46 56 | 66 76 86 96 
| | | 
Durable | Durable | Ambulance | Painting 
small tools small tools charges 
M 8 17 27 | 37 47 57 67 77 87 97 
Jigs | Jigs | | Trade 
| subscriptions | 
H 9 18 28 | 38 48 | 58 68 78 | 88 98 
Patterns | Patterns | | Purchases | Experimental | | | 
and 
development 
xX 0 19 29 39 49 59 


It is not many years ago since cost accountants 
and their works were looked upon by officers 
of industry as enemies in the camp, and useless 
parasites on the body of production. It may 
be that the cost accountant of twenty years ago 
was largely responsible for this attitude, by the 
manner in which he approached his subject, and 
the mistaken attitude he took towards existing 
methods. There is some evidence of the past 
which demonstrates very clearly, that many in- 
dustries tried out modern costing systems which 
were not designed to supply accommodation to 
management, without an ornate and vexatious 
paraphenalia of routine. It is not surprising to 
find that industrial managements were glad to 


* A Paper read before the Lancashire Branch of tbe Institute 
of British Foundrymen, Mr..E. Longden presiding. The Author 
is Works Accountant to Messrs. J. H. Hetherington & Sons, 
Limited, Manchester. 
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into consideration the need for a standard plan 
of accounts and the most acceptable form of 
internal procedure. What is not required is a 
continuance of variations which is the direct 
result of individualism. Many craft federa- 
tions have already adopted a unified plan and 
classification of costing which enable them to 
enter into comparison of details, which would 
otherwise not be available without the instru- 
ments of measurement and display which a 
standard system would give. It is not con- 
tended that there is no room for improvement 
in the standard systems in use, but what is 
clearly demonstrated is, that once the standard 
system is in operation, such modifications or im- 
provements as may be essential, are more likely 
to succeed when it is accepted for general 
adoption. 

It may be that as a competitive combination 


ably is, arranged so that information upon any 
subject would be available for any person, and 
the combined details would be set out so as to 
give certain efficiency factors. 

It is the author’s considered opinion that 
such a standard can be successfully exploited 
by the Institute of British Foundrymen from 
the best existing features of present-day 
practice. 

What actually happened when we entered into 
the War of 1914? As an achievement of what 
organisation may do it will stand supreme 
amongst thinking-men. Men, munitions and 


equipment had to be produced and transported 
to areas for assembly, as units fit to be set 
against the scientific product of a competitor. 
The quality and strength of the product had to 
be maintained, while behind it all there stood 
All the forces and elements were 


the plan. 
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organised so that the plan should succeed. If 
the plan was wrong, or the product not up to 
standard, failure would have been the result. 
This illustration in a lesser degree will show 
the need for a+ plan of administration in 
industry. 

In their order of importance one should pro- 
ceed as follows: (1) Classification of account- 
ing detail; (2) classification of functions, and 
(3) classification of products. In the considera- 
tion of essential details for accounting, it will 
be very readily appreciated that one need only 
provide for that which may be most needed, 
but once the classification is drawn up it should 
remain standard and operated with accuracy 
and fervour. 

As it is frequently very difficult to enter com- 
prehensive details of accounting expense on 
works records, it has been found necessary to 
codify the accounting details into proper signi- 
fication, either by the serial number or alpha- 
betical method. Constant use of code references 
brings with it a ready form of reference, and 
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tional control is its main feature. By functional 
control is meant the separation of all operative 
sections according to their functions, and the 
investiture of all authority to the officer in 
control of the function. Having approved the 
function, the division of each function into well- 
defined classes of operations will then be neces- 
sary, so that one may obtain from each par- 
ticular section records essential for accounting 
and statistical purposes. 

In Chart 2 the separation of interests and the 
functional headings are worthy of note. The 
absence of personal references is  designedly 
omitted, because it is the function that counts 
and is largely unalterable, while the personnel 
may change at any time. This chart should be 
displayed in prominent positions where they will 
he most useful. To ensure ready reference, dis- 
play boards should be placed in convenient 
places, to denote the classification of the de- 
partment. The second classification, therefore, 
provides for: («) Control of functions by group 
of operations (divisional control), and (b) con- 


Cuart 2.—DEPARTMENTAL CLASSIFICATION WHICH MUST BE USED ON ALL ORDERS. 
Assembly. Mechanica] processes. Foundry processes. 7 Repairs and maintenance. 7 
Code. - Code. — Code. _ Code. 
Cc “Turning and boring = Pattern-making es F Millwrights .. R 
J “Milling T™ Core making. . FC Electrical distribution RE 
L FA | Toolmaking.. ..| RT 
Y Automation A Melting FM Power generation .. RP 
N TG Moulding FP Transport .. --| RBS 
8 “Cylinder turning TX Iron pattern-making FH 
M “Metal (sheet) Pattern stores FS — 


it will be found that, after passing through 


the period of reconstruction, the codification 
becomes as easy to remember as the title of the 
account it represents. It is a proved psycho- 
logical fact, that numbers or abbreviated titles 
are more easy to a receptive mind than a large 
list of complete descriptions, and while the early 
period will result in a number of errors, event- 
ually the code reference becomes more readily 
stated. 

Chart 1 is intended to suggest a simple 
classification of accounts. Arranged in column 
or form it is designed to fit in with a set of 
financial accounts, each column being self- 
balancing with the principal accounts. It will 
be observed that spaces are left for the enlarge- 
ment of the accounting details, and that each 
column is headed with distinct titles. | Whilst 
the factory ledger will have the whole of the 
expenditure of production in_ details, the 
principal financial accounts only contain the 
expense by means of the column title. 

Having determined the plan of accounts to 
be operated there exists as a foundation some- 
thing which is common to all users, it is at once 
a guide and authority for the destination of all 
manner of expense. The next step is that of 
the classification of functions or departments. 
So that further remarks on this subject may be 
more readily understood Chart 2 has been pre- 
pared, wherein there is represented a factory 
of composite character, having many activities, 
and each function distinct from the other. 
Administration is most successful when func- 


trol of operations by departmentalisation (de- 
partmental control). 

The third classification is that of product 
or commodity classification, and a considerable 
amount of time is saved by first drawing up a 
complete list or nomenclature of parts, whether 
manufactured or raw material purchased. Ex- 
perience has shown that accountants must rely 
upon the skilled technician to carry a correct 
classification into effect. The simplest method, 
and one which guards against any possibility 
of error, may be found in the provision of small 
plain cards cut 3 in. x 14 in., whereon is 
written the title of the commodity, together with 
such details as are required and location of 
the article in the factory. Purchased materials, 
that is to say, materials purchased for the pur- 
pose of carrying on production, should be written 
upon cards of a different colour from _ those 
detailed parts which are manufactured in the 
ordinary routine of the business. Having made 
certain that every article is identified, located 
and detailed, the next procedure will be to take 
the white cards first and by division place each 
in their own class. 

All metals and process materials in group 1. 

Bolts, nuts, screws, washers in group 2. 

Bar, iron, steel, tinplate in group 3. 

Electrical and mechanical in group 4. 

Tools in group 5. 

General supplies in group 6. 

Taking each group in their order, and setting 
them out in alphabetical sequence, one proceeds 
to allocate to each article a reference number, 
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starting from 1 to 1,999. Similarly with the 
next batch and so on until the whole are 
properly numbered. It will be seen that the 
initial is really an indication of the group or 
class of commodity. 

What has been done actually has been to 
provide a system of control over certain classes 
of purchases, as, no matter whether the article is 
issued or purchased, the document recording the 
transaction will always bear the numerical 
identity according to the Code Reference. In 
the second place we have standardised the 
nomenclature of parts, as the old practice of 
using terms which varied according to the train- 
ing of the individual very often led to confusion 
in maintaining records of stock, and value of 
issues, and receipts. 

There exist now three well-defined classifica- 
tions from which all routine can be estab- 
lished: (1) The classification of accounts; (2) 
the classification of functions, and (3) the 
classification of products. The forms proposed 
to be used will not be considered in this Paper, 
for although it would probably be helpful to one 
or two, there is a danger that the main features 
are already in operation. There is just this 
point to be made here while on the subject of 
style or designs of forms. With a standardised 
plan of accounts and works procedure in use 
amongst British industrialists, it follows that 
standardisation of form styles will be a natural 
consequence, and that all labour becomes 
familiar with their operation and _ procedure. 
To-day such a happy state does not exist, and 
invariably the operator has to start anew, 
according to the moves he makes from one firm 
to another. Added to this consideration there 
is also the cheapening of cost of stationery. 

Classification is often carried further and 
with a great deal more effect by certain indus- 
tries, and the necessity for any extension of the 
principle can only be determined by the require- 
ments of management, and their willingness to 
pay for its maintenance. Fundamentally the 
installation of any costing system must have 
for its object: The cheapening of the product, 
the increase of profits, and the determination 
of costs. 

No cost accountant can of his own ability 
bring any of these features into effect without 
the co-operation of all engaged in the industry. 
It is for him to tell the story of the operations 
in terms which will be readily understood, and it 
is for the management to make the changes 
which the facts disclose. In this way cost 
accounting is a vital aid to foundry practice. 


Necessity for a Costing System. 

The installation of a cost or factory account- 
ing system is determined according to the ability 
of the industry to pay for its maintenance, and 
there is to-day a very decided opinion as to 
benefits likely to accrue from the possession of a 
cost system. It has been found that in a general 
way the most efficient founders express some 
doubts as to the necessity for a complete system 
of cost accounting, while in other cases the less 
efficient have readily accepted what help the 
costing methods could give. One admires the 
efficient founder who from years of experience 
can size up any job, and who is rarely the loser. 
It cannot be said that it was done by any rule 
of thumb method, but rather that it was accom- 
plished by the application of the very root 
principles of costing, namely, the aggregation 
of past practices with possible requirements, or, 
as a further illustration, it can be said to be 
the comparison of the job to be done, with some 
known factor of the past. Actually the founder 
has calculated weight of material, possible labour 
costs, to which he has added an insurance figure 
for possible contingencies. His yearly accounts 
prove the accuracy of his computations. 

The question naturally arises: ‘‘ Why go to 
the expense of a cost system when one manages 
so successfully without one? ’? One may further 


state with truth, that where any doubts exist as 
to the accuracy of the estimate, one can aiways 
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go into the job and find out just how near the 
pre-determined, or estimated figure, is to the 
actual sale price of the job. The answer must 
be this. A costing system can prove its worth, 
by the economies made possible by a survey of 
financial and statistical data, and furthermore 
it brings to the notice of the management essen- 
tial details of operation costs which may not be 
observed by the most efficient and vigilant officer. 

A further point in favour of the installation 
of a costing system is the practicability of 
establishing well-defined principles of control 
over all functions. Indeed, in many instances 
we find that officers are very reluctant to give 
their aid to the cost accountant, because they 
find that the records are placing an instrument 
of measurement in the hands of their employers. 
The abuse of these records by general managers, 
and others, whose job it is to seek for explana- 
tions, makes it very difficult for the cost 
accountant to give full service, and it is a wise 
manager who handles his records with the object 
ot effecting economies with discretion and 
harmony. 


The Cost Accountant. 


The many systems of cost accounting in use 
to-day and the varied forms in which text-books 
have been written will lead one to suppose that 
on many aspects of costing the authorities are 
not agreed upon their formule. The first step 
to be taken is to decide whether a costing system 
is necessary, and having decided in the affirma- 
tive, one is then led to the selection of the 
cost accountant. 

[t will be found that the selection will be very 
difficult, but not quite as difficult as 10 years 
ago. To-day the Institute of Costs and Works 
Accountants training examining 
numerous candidates per year, and has set tests 
which bring before its notice many capable 
persons to whom its diploma can be given. The 
cost accountant to be successful must be a man 
well-trained in true accountancy and the mani- 
pulation of financial accounts. He must be 
semi-technical and possess a personality which 
is capable of standing all manner of rebuffs 
which will not affect his determination to carry 
the plan into effect. The close contact which 
he makes with labour calls for a complete know- 
ledge of all legislation controlling employment, 
and the several fundamental agreements under 
the Trade Disputes Acts. Imagination and con- 
centration should be the chief characteristics of 
the cost accountant, and he should be tactful, 
diplomatic, and optimistic always. 

It is not the purpose of this paper to enter 
into varied elements of accounting, but rather 
to show in which manner the cost accounting 
system may be helpful to founders. Funda- 
mentally all cost systems must link up with the 
financial books of the company, and it may be 
that an extension of accounting details will be 
found necessary, so as to provide for the added 
information which is available from a costing 
system. This is, in itself, a very small detail, 
and is only a minor matter that can be readily 
adjusted without any great inconvenience. 

Primarily the costing system has for _ its 
object: (1) The accounting for all works ex- 
penditure in well-defined details pre-determined 
from the plan of accounts and classification of 
all the elements and origin of expense, and (2) 
the establishment of an organisation which will 
determine the several points of financial and 
managerial control. The first feature will be 
of greater benefit to the clerical administrative, 
while the second feature will be of much assist- 
ance to the executive management. It will be 
noted that the objective of the costing system 
is considerably removed from the clerical 
accuracy of accounting, and that the research 
work made possible by the collection of account- 
ing details may be extended to suit managerial 
requirements. The accuracy of the accounting 
details will always depend upon the measure of 
control which the records produce, and the 
observance of instructions and routine. 
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It is the departure from uncontrolled action 
to the systematic carrying out of instructions 
which causes the first evidence of resentment. 
The works without a costing organisation is 
invariably controlled by senior and subordinate 
officers who have for years been accustomed to 
run their job according to their individual idea 
of what is necessary, without any reference to 
their colleagues. The result has been that 
instructions are varied according to their origin, 
some are given verbally, others are given upon 
scraps of paper, and all manner of irregular 
orders are received. 

If all goes well, the folly of this action passes 
unnoticed; but once an error is made, there 
follows the apportioning of blame. Accusations, 
denials, and excuses are frequently heard, but 
rarely does one obtain any satisfactory explana- 
tion other than the outstanding fact, that it is 
the failure of the works procedure. 

The cost accountant is an integral part of the 
organisation, and he is forced to model his 
accounting details so that he delimits the possi- 
bility of error, not error of production but 
error of procedure. Error of procedure leads 
to error of production. Error of production is 
exposed in the accounts through non-observance 
of procedure. 

Apart from the aid to founders that any cost- 
ing system may be from a financial point of 
view, the greatest use can be made of the cost- 
ing methods of developing the possibilities of 
control which can be brought about by the works 
records. 

There is no word in the English language 
which has been used and abused so much of 
late years than that of “ efficiency.’’ The term 
has become to be used for every failure, it has 
been emblazoned before workmen until they are 
satiated with it. It is on their pay docket— 
on their clock-card—printed in almost every 
known type and in every colour. It has failed 
to bring with it that significance which the term 
implies. Every success is lauded as the result 
of efficiency, while the reverse may be the fact. 
Indeed the success may have resulted in spite of 
efficiency, and due entirely to well-known 
economic tendencies. ‘‘ Efficiency’’ as an ex- 
pression may cease to bring with it the true 
significance of the term, but efficiency in its 
most complete sense will not fail to be the 
objective of every up-to-date manufacturer. 

Let one substitute ‘‘ control’? as a term 
implying ‘‘ efficiency,’? and we shall be nearer 
the accomplishment of the state of efficiency. 

A good costing system enables one to estab- 
lish: (1) Control of procedure; (2) control of 
authority; (3) control of expenditure, and (4) 
control of labour. These are four main points 
of control, and can be looked upon as elements 
which lead to a state of efficiency. While it 
may be very necessary to keep before the work- 
man the need for efficiency in the manner best 
suited to the occasion, one can by organisation 
work silently towards that end which should 
always be in mind. 

Control of procedure is the standardisation of 
routine. The cost accounting system will pro- 
vide that identical actions of officers may be 
passed on by means of standard styles of instruc- 
tions placed upon standard documents or forms. 
All concerned in the manufacture of the com- 
posite unit are advised of requirements, upon a 
standard type of works order. To be of the 
greatest possible value the order should give as 
much detail as possible. The one instruction, 
issued in copies of the original, according to 
requirements, places every officer in the position 
of having a knowledge common to all. The 
extension of this procedure will bring within its 
scope requisition for materials—subordinate 
orders—materials returned and received and 


the many varied documents, commonly in use in 
every workshop. 

Co-incident with the standardisation of style 
forms of instruction, should be a standard form 
This should outline very 


of works procedure. 
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briefly the laws upon which instructions may be 
given, and the procedure to be followed. Set 
out in terms which may be readily understood 
by the dullest officer, these instructions should 
be rigorously enforced. The instructions should 
not be thrust upon those concerned as a complete 
memorandum of procedure, but should be sent 
in small batches according to the speed of de- 
velopment so that they be more readily 
assimilated. In actual practice it will be found 
that the information contained upon the forms 
will be self-explanatory, both with regard to 
their purpose, origin and destination. 

The standardisation of the documentary 
element of the factory is most important, as 
it enables collection of details which go towards 
the make up of the financial and statistical 
records, and being the document of original 
entry it is irrefutable evidence of factory 
management. There have been many objections 
to the installation of a system of procedure by 
means of standard forms, and _ detailed 
memorandum of standing instructions, but care- 
ful consideration will emphasise the importance 


of each principle. The transitory period 
between the abolition of old routine and the 
working of the new will probably try the 


temper and patience of everyone. But remain 
firm and it is surprising how difficulties melt 
away, and organised effort will lead to a condi- 
tion of control which may be improved upon 
from time to time. The cost to any works for 
the introduction of this system is negligible, 
and the main points to be observed are: (1) 
Every document must bear an identity number, 
and be numbered serially, so that ready refer- 
ence is made; (2) place as much standard matter 
in as is possible, so that officers have very little 
writing to do, and make sure that the destina- 
tion and origin are clearly stated. 


(To be continued.) 


Scottish Iron Trade Dispute Settled. 


As the result of two days’ discussion between 
representatives of the workmen and employers 
involved in the Scottish wrought-iron trade dis- 
pute, terms of settlement have been agreed upon 
and signed by both parties on March 2. The 
terms of the settlement are as follows:—The 
operatives’ representatives unreservedly accept 
the statement of the employers that in the action 
taken by them they were acting under their sin- 
cere conviction of their constitutional rights and 
obligations under the Conciliation and Arbitra- 
tion Board, and of the necessity to take steps to 
maintain the wrought-iron industry in Scot- 
land. The operatives’ representatives by this 
declaration desire to remove any contrary impres- 
sion that may have been created by any state- 
ment from the other side. 

In view of the foregoing statement, and of the 
discussions which have taken place, it is now 
agreed that the employers’ claim to have applied 
generally in the works concerned a_ two-shift 
system with a 47} hours effective week, working 
five shifts a week, shall be referred to arbitra- 
tion, the hearing to take place at the earliest 
possible date. 

Any adjustment of base rates consequential 
upon the decision on hours to be the subject of 
negotiation by a joint committee representative 
of the works concerned, and, failing agreement 
as to any rate, shall be referred to the same 
arbitrator not later than three weeks from the 
date of the decision on hours. The arbitrator 
to be appointed by the Ministry of Labour, with 
Mr. H. Waterson and Mr. James Walker as 
assessors for the employers and workers respec- 
tively. Notices to be withdrawn and work to be 
resumed to the extent available on the rates and 
working conditions previous to the stoppage 
Any change in hours and base rates resultant 
from arbitration or negotiation to be made effec- 
tive not later than three weeks from the date of 
the decision on hours, 
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Acid-Resistant Cast Iron.* 


By Dr.-Ing. Fr. Espenhahn. 


With the ever increasing growth of the 
chemical industry, the demand for acid-resistant 
ferrous alloys has become constantly greater. 
Although it has been known for a considerable 
time that a high percentage of silicon in cast 
iron conferred corrosion resisting properties 
upon the latter, it has proved a far more diffi- 
cult task to develop and manufacture success- 
fully an acid-resistant cast iron than it was to 
produce acid-resistant steels. Among the many 
investigators who have occupied themselves with 
the problem in its various aspects may be men- 
tioned Giirtler, Hanemann, Gontermann, and 
Murakami, as also Walter, Kowalke, Jouve, and 
Denecke. 

It is of interest to consider the iron-silicon 
diagram as recently re-constructed by Mura- 
kami, and particularly the range lying between 
14 and 33.6 per cent. Si. At 33.6 per cent. Si 
and 1,430 deg. C., there separates out the com- 
pound FeSi. Between this compound and the 
FeSi-mixed crystal region lies, at 22.9 per cent. 
Si and 1,200 deg. C., a eutectic. In the solid 
state, a reaction takes place between the satur- 
ated solid solution and FeSi, by which the com- 
pound Fe,Si, is formed. The solubility limit of 
the mixed crystal region for Si is reduced, 
below 1,000 deg. C., to 14 per cent. Si. 


Compounds Responsible for Acid-Resistance. 


According to the latest researches, it is the 
Fe,Si, and FeSi crystals which confer ability 
to withstand acids. They impart at the same 
time, however, great brittleness, FeSi being 
worse than Fe,Si, in this respect. Thus, the 
conclusion is to be drawn that, in practice, the 
silicon should be kept between the limits of 14 
and 22.9 per cent. 

Other investigations which have an important 
bearing on practice are those carried out on 
the ternary system Fe-Si-C, carbon having the 
effect of reducing the brittleness. 

The crystallisation diagram of the system 
Fe-Si-C shows how there takes place the primary 
separation of an Fe-Si-C solid solution and the 
binary mixture of this with a ternary mixed 
erystal richer in carbon. With more than 15 
per cent. Si, there appears, here also, accord- 
ing to Murakami, the constituent Fe,Si,. Fur- 
ther, the eutectoid temperature of the Fe-Si-C 
alloys increases with rising Si content, the car- 
bon content at the eutectoid point being 
lowered. 

In determining the various cooling curves of 
the Fe-Si-C system the varying forms in which 
the carbon appears were perceived. To begin 
with, it was found separated, on the melt, 
as kish (Garschaumgraphit); a eutectic 
separation is found on crystallisation, but 
pearlite is in no case formed. Separation 
as kish is bound to be extremely preju- 
dicial to the practical manufacture of Si-iron, 
as the structure is interrupted by nid@w. Im- 
portant investigations have shown that, in all 
alloys, the eutectoid state is to be aimed at. 

Closely related to the state of the carbon is 
the question of shrinkage of the material. It 
has been shown that the more carbon separated 
as graphite, the greater is the shrinkage. This 
fact stands in contrast to the behaviour of 
ordinary grey cast iron with a more or less large 
separation of graphite. 

Among the acid-resistant irons on the market 
the following compositions may be_ given: 
Metilure, 16 per cent. Si, 0.59 per cent. C: 
Elianit II, 15 per cent. Si, 0.82 per cent. C, 2 
per cent. Ni; Ironac, 13 per cent. Si, 1.00 per 
cent. C; Duriron, 15 per cent. Si, 0.83 per cent. 


* Abridged from an article which appeared in “‘ Die Giesserei,’ 
No, 37, 1928. 


C; Tantiron, 14 per cent. Si, 0.75 per cent. C, 
2 per cent. Mn. 


It is difficult to form a clear picture of the 
actual procedure in the manufacture of Si-iron 
and the foundries concerned keep their pro- 
cesses as much as possible secret. As suitable 
melting furnaces there have been mentioned the 
cupola, the electric furnace, the Fulmina oil- 
fired reverberatory furnace and the Wiist fur- 
nace. Ot these, the first mentioned must be con- 
sidered the least advantageous, as with the 
cupola it is always difficult to keep the carbon 
content within the prescribed limits. 

The Duriron Company, of Dayton, U.S.A., 
melt their alloy in a specially-built long-hearthed 
reverberatory furnace of 7 tons capacity. The 
crown of the furnace is high, but flat, to pre- 
vent contact of the flame with the bath, and 
secondary air is led in through the crown to 
render the flame entirely a reducing one 

As a starting point for Duriron, there are 
said to be employed hematite’ pig and rich 
ferro-silicon. ‘The materials are first melted to- 
gether and cast in a kind of pig or slab. These 
slabs are then re-meited, without any further 
additions, and the castings poured. The pre- 
liminary melting is necessary for the reason that 
the melt from the raw materials always becomes 
porous and contains graphite nidw. Some 
glass is added to the charge, for the formation 
of slag, and the latter drawn off before tapping. 

In Germany, mainly 12 per cent. and 16 to 18 
per cent. silicon iron is produced and, in 
generai, the Fulmina furnace employed. 

Experiments undertaken by the author with 
the object of producing finished melts straight 
from the raw materials, without necessity for 
intermediate casting, showed that the most suit- 
able starting materials were pig with about 4 
per cent. Mn, steel scrap containing approx. 
0.6 per cent. C, and ferro-silicon with about 80 
per cent. Si, the amounts taken being 40, 540, 
and 170 kgs. respectively. 

Provided the melting process was carried out 
properly, above all overheating being avoided, 
this mixture gave very serviceable,  fine- 
grained iron of the composition 16 to 17 per cent. 
Si, and 0.6 per cent. C. The author has also 
employed an iron containing 12 per cent. Si 
and | per cent. C for castings of more involved 
shapes. The resistance to acid manifested by 
this latter material was considerably less than 
that possessed by the 16 per cent. alloy, but 
was, nevertheless, still nine to ten times that 
of ordinary cast iron. 

The pouring temperature of Si-iron should 
not greatly exceed the melting temperature, 
and the iron must be cast very rapidly. Pipe 
formation is only limited in extent and large 
dead heads are thus unnecessary. 


Very real difficulties are presented to the 
foundryman by the high degree of shrinkage 
which the material undergoes on transition from 
the liquid to the solid condition and by the low 
tensile strength and elongation that it possesses. 
With 18 per cent. of Si the maximum trans- 
verse strength is 11} tons per sq. in., the cor- 
responding shrinkage being 2.4 per cent. The 
figure of 114 tons per sq. in. must be considered, 
however, as an extraordinarily good result which 
can by no means be reckoned upon. The elonga- 
tion is, for all practical purposes, nil. 

Moulds must be very loosely rammed and 
cores made particularly friable. Moulding must 
be very cleanly executed, so that no fins or 
ridges are formed to offer resistance to shrinkage 
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of the casting. Chaplets must not be used. 
More fundamental than any of these points is 
the fact that the article to be cast must be de- 
signed from the very beginning with careful 
regard to the properties of the acid-resisting 
iron. 

As an example of the difficulties likely to be 
encountered, and how they may be overcome, 
the author’s experiences in the casting of pipes 
2 m. (64 ft.) in length and 100 mm. and 200 mm. 
(7Z in.) internal diameter may here be given. 

The pipes, which were cast upright, were 
generally found to have a transverse crack near 
one end, and sometimes also, halfway along their 
length, a fine longitudinal crack. These 
troubles were traced to the fact that the casting, 
on shrinking longitudinally and radially, en- 
countered too great resistance from the mould- 
ing sand and the core. 

In order to remedy matters, the core wire 
was pulled out immediately after casting the 
pipe and the halves of the moulding box dis- 
connected from each other. On adoption of this 
procedure the number of failures was reduced 
to practically nil. 

The cleaning of the castings is effected by the 
sand-blast and by the emery wheel, the latter 
running on a flexible shaft. Owing to the brit- 
tleness of the iron the greatest care is necessary. 

As opposed to 12 per cent. Si-iron, the 16 per 
cent. material can only be worked by grinding, 
and the various manufacturers have evolved 
special methods of carrying out the operation. 
The Duriron Company are able to carry out 
welding operations on their product. . 

Recent researches have been directed to the 
discovery of some constituent which, added to 
Si-iron, would improve its mechanical properties, 
but no substance has, as yet, come to the 
author’s knowledge which will do this without 
impairing the acid-resisting qualities. 


The Buchanan Medals. 


In memory of the late Mr. Robert Buchanan, 
the first president of the Institute of British 
Foundrymen, and to stimulate the interest of 
youths in foundries in the technical and academic 
aspects of their work,.an anonymous donor has 
invested funds, the interest from which will 
provide silver medals. The medals, to be known 


Tue BucHanan MEDAL. 


as Buchanan medals, will be awarded annually 
to a member of each junior section of the Insti- 
tute of British Foundry, who in the opinion of 
the adjudicators contributes the best essay on 
the work brought to their notice during the year. 
We illustrate above the obverse of the medal. 


Contributions to Charity.—The employees of 
Messrs. William Dixon & Company, Limited, iron- 
masters, at Govan, Blantyre, Carfin, Wilsontown 
and Calder works, £601 13s. 10d. to various chari- 
ties; employees of the Consolidated Pneumatic Tool 
Company, Limited, Fraserburgh, £56 to local and 
Aberdeen hospitals; the workmen’s charity com- 
mittee of the Clydesdale Engineering Works, Car- 
donald, £107 to local charities, and employees of 
Bull’s Metal Melloid Company, Limited, £90 to 
charities during the past year. 
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TEAM BY-PRODUCT COKE LTD. 


DUNSTON - on - TYNE 


“TEAM” PATENT COKE 
SPECIAL FOUNDRY QUALITY 


FOR PRICE AND PARTICULARS APPLY TO: TYPICAL ANALYSIS (if necessary ee 
ALEXANDER LEITH & CO., 
25, COLLINGWOOD STREET, VOLATILE 
NEWCASTLE-ON-TYNE. MOISTURE under 1-50°, 
GANISTER, CUPOLA BLOCKS, FIRE BRICKS, 
FIRE CLAY. 


Silica Bricks, Tuyeres, Stoppers, Nozzles, &c. 
STEEL MOULDERS’ COMPOSITION, SILICA CEMENT. 


J. GRAYSON LOWOOD & CO., LTD. 


DEEPCAR, nor. SHEFFIELD. 


Telegrams: ‘‘LOWOOD, DEEPCAR.”’ 


As supplied to the leading... 
RAILWAY COMPANIES, LOCOMOTIVE, 
DIESEL and OIL ENGINE BUILDERS. 


Col 


AUTOMOBILE CYLINDER BLOCKS 


CARGO FLEET, COMPRESSORS, ENGINEERS’ TOUGH 
MIDDLESBROUGH ON TEES. and CHILLED ROLLS. 


Atso Makers or 
HIGH CLASS REFINED PIG IRON 


‘ 
IN SMALL PIGS, FOR ALL KINDS OF 


TELEPHONE: 
MEALLEABLE CASTINGS MIDDLESBROUGH 4265. 
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Trade Talk. 


He AppRESS or THE Reay Brass Foundry Com- 
pany, Limited, is now West Row, Stockton-on-Tees. 
Premsx Gas Pants, Linmitep, of London, 
announce that the company has been placed on the 
Admiralty list for all industrial gas-heating pur 


ses. 

Messrs. W. L. James & Company, Limirep, ivon 
and tinplate merchants, have removed from 109. 
St. Mary’s Street, to 14 and 16, Charles Street, 
Cardiff. 

THe Bureau or INrormMarion oN Nicket, Limrrep, 
2, Metal Exchange Buildings, London, E.C.3, state 
that their telephone number has been altered to 
Monument 4521. 

Iv 18 ANNOUNCED by the Admiralty that Messrs. 
William Beardmore & Company, Limited. Dalmuir, 
have been commissioned to construct a submarine, 
being one of the five new ones recently contracted 
for. 

THe GrRancemorrn Dockyarp Company, Loirep, 
have received an order from owners operating at 
Lourenco Maraues, Delagoa Bay. for the construe- 
tion of a twin-screw steamer for passengers and 
cargo. 

Pencoep Tinptare Works, at  Liwynhendy. 
Llanelly, ave expected to commence operations next 
week. So far three mills have been laid down. It 
is the intention of the company eventually to add 
three more mills. 

SHIPPING ORDERS TOTALLING over £30,000 have 
been received by Messrs. Alex. Hall & Company. 
Limited, Aberdeen. The orders are for four vessels 

two drifters, a water and coal service vessel and 
the hull of a trawler. 

Suet, Mex, Limitep, it is reported, have placed 
with the Whessoe Foundry & Engineering Com- 
pany, Limited, of Darlington, an order for two 
6,000-ton steel tanks for Ellesmere Port, and two 
similar tanks for Hamble, Southampton. 

MESSRS. VICKERS ARMSTRONGS, LiMirep, 
launched from their shipyard at Barrow on Tues 
day the steamer ‘‘ Orontes,’’ for the Orient Steam 
Navigation Company, Limited. The vessel is in- 
tended for the London and Australian mail service 

THe Company, Liirep, 
Troon and Ayr, have secured a contract for the 
construction of a single-screw steamer for British 
owners. The vessel, which is intended for Conti- 
nental trade, will be built at Troon, and the pro 
pelling machinery will be supplied by the builders. 

Messrs. A. & J. Pointhouse, 
Glasgow, launched on February 28 twin-screw 
motor vesse) named Glasgow for the Argentine 
Navigation Company, Limited, London. The pro 
pelling machinery is to be supplied by Messrs. Har- 
land & Wolff, Limited, and it is to consist of two 
six-cylinder 4-stroke trunk-type Harland Burmeistei 
and Wain engines. 

TWo NEW COASTAL LINERS for the British Columbia 
steamship services of the Canadian Pacific Line have 
been ordered from the Fairfield Shipbuilding Com- 
pany, Limited, Govan. Captain C. G. Neroutsos, 
manager of the coast services, states that the new 
steamers will be of the Princess class, and will be 
employed on a night service between Vancouvei 
and Victoria, B.C. 

Arprossan Dockyarp. Limirep. launched on 
March 1 the twin-screw steamer ‘‘ Lady Meath,” 
built for the British & Irish Steam Packet Com- 


pany, Limited, Dublin. The vessel is of 1,580 
tons gross, and is intended for cattle and cargo 
trade between Dublin and Liverpool. She will 


be engined by Messrs. John G. Kincaid & Com- 
pany, Limited, Greenock. 

Caprain H. J. Kennarp, managing director of 
the Falkirk Iron Company, Limited, speaking at a 
social gathering of the employees on Friday last, 
referred briefly to the recently announced light- 
castings combine. He said it must be apparent that 
there were increasing difficulties facing individual 
firms in the light castings trade. If they were to 
keep their wide overseas markeis, they must work in 
greater units. The step they were now taking was 
a protective one. 

THREE MEN HAD A narrow escape from death by 
gas poisoning in Messrs. Hardie & Gordon's Leven- 
bank Foundry, Dumbarton, on February 23. They 
were engaged in repairing an overhead crane at the 
week-end, underneath was a coke-fired stove. One 
of the men noticed that his mates had been over- 
come by the fumes from the stove. Although 
affected himself, he managed to drag them to the 
craue platform, and then obtain assistance. After 
the application of artificial respiration the men 
were removed in an ambulance. 
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THe GLascGow anp Wes? or ScorLanp Associa- 
ttoN OF FOREMEN ENGINEERS AND DRAUGHTSMEN 
paid a visit on February 23 to the works and ship- 
yard of the Fairfield Shipbuilding & Engineering 
Company, Limited, Govan. The party consisting of 
over 200 members, was shown over the shipyard and 
engine shops. where a large amount of new work 
was in hand. At the conclusion of the inspection 
a vote of thanks to the company was proposed by 
Mr. Alexander Walker, president of the Associa- 
tion, and was acknowledged on behalf of the firm 
by Mr. John Stirling, works manager. 


Reports and Dividends. 


Rivet, Bolt and Nut Company, Limited.—Divi- 
dend of 10 per cent., less tax, for 1928. 

North British Locomotive Company, Limited.— 
Trading loss for 1928 of £2,305; dividend of 24 per 
cent., less tax, on the ordinary shares. 

National Gas Engine Company, Limited.—Net 
profit, £72,440; brought forward, £24,610; divi- 
dend of 7 per cent. on the ordinary shares; to 
general reserve, £20,000; carried forward, £23,050. 

Fricker’s Metal Company,  Limited.—Profit, 
£14,255; brought in, £168: provision for taxation, 
£896; to general reserve, £3.999; written off Burry 
Port works development account, £3,335;  prefer- 
ence dividend arrears for 1925 and 1926, £3,776; 
carried forward, £2,416. 

Mather & Platt, Limited. Net profit, £241,520; 
brought in, £131,945; to income-tax account, 
£40,910; preference dividend, £20,000; final divi- 
dend on the ordinary shares of 5 per cent., making 
id per cent., and bonus of 5 per cent., tax free; 
carried forward, £108,006. 


New Companies. 


Park Foundry (Belper), Limited. Capital £100. 
Solicitors: E. F. and H. Landon. 53, New Broad 
Street, London, E.C. 

Wire Brushes, Limited, Roberttown Wire Works, 
Liversedge.—Capital £1,000. Directors: C. Schuler, 
J. Parkin and T. F. Wilkinson. 

Robert Carr, Limited, 209, Great Howard Street, 
Liverpool.——Capital £1,000. Metal brokers, etc. 
Directors: H. Ellis, R. L. Bayliff, H. J. C. Drury 
and H. Stevenson. 

Brecknell, Willis & Company, Limited, 114, Jacob 
Stieet. Bristol._-Capital £20,000 in £1 shares. Trac- 
tion engineers, etc. Directors: A. M. Willis, 
A. H. Trotman, and V. Nowlan. 


Obituary. 


Mr. ArtHuR H. ALLEN, technical editor of our 
contemporary, the ‘* Electrical Review,’’ has died 
in his 57th year. 

Mr. Cuartes Dorman, director of Dorman, Long 
& Company, Limited, the Tees-side steel firm, died 
at Middlesbrough on February 28, at the age of 
54. He was the eldest son of Sir Arthur Dorman, 
and heir to the baronetcy. 

WE REGRET to announce the death of Mr. R. P. 
Abel. Commercial Director of Messrs. Kryn & 
Lahy, Limited, of Letchworth, who died suddenly 
last Friday following an attack of influenza. Mr. 
Abel was well-known in foundry circles, having for 
many years been connected with Messrs. Thwaites 
Bros. of Bradford. 

Sm Rowan-lHomson, the well-known 
marine engineer, died on Tuesday. Born in Glasgow 
in 1867, he entered on his apprenticeship with his 
father’s firm, Messrs. Robect Laidlaw & Son, 
engineers and ironfounders, in 1883. While still 
an apprentice he was sent to Canada to represent 
his firm on a large contract, and soon after his 
return he joined the firm of Messrs. J. & J. 
Thomson, of Clydebank. Subsequently he was 
appointed manager to Messrs. David Rowan 
& Company, marine engineers, of Glasgow, and 
rose to a partnership in the firm. Later, on a 
controlling interest in the company being acquired 
by Messrs. Lithgows, Limited, shipbuilders, Port 
Glasgow, he retired from active management. Dur- 
ing the war he occupied the post of Director of 
Machinery for Auxiliary and Merchant Ships at 
the Admiralty, and in that capacity rendered 
valuable service. 
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Personal. 


Mr. ALEXANDER Dunbar and Mr. Peter Muir- 
head have been appointed special directors of Messrs. 


Vickers-Armstrongs, Limited, Elswick Works, 
Newcastle-on-Tyne. 
Mr. H. Macperenat. Vice-President of thie 


French Association Technique de Fonderie, bis 
recently had the distinction of being made wn 
officer of the Légion d’Honneur. 

Mr. WeEstwoop, technical supervisor for 
the Ship Constructors’ and Shipwrights’ Associa- 
tion, has been nominated by 58 branches for the 
position of general secretary of the Association. 
Mr. Westwood is secretary of the Clyde Industrial 
Advisory Council, and prospective Labour candi- 
date for the Plymouth Division in opposition to 
Lady Astor. 

Mr. James Greic, who has been in charge of the 
range shop at Callendar Iron Company, Limited, 
Falkirk, for a long period of years has just retired 
from active service. His fellow workmen took 
the opportunity of making him several gifts re- 
cently. Mr. Robert Kidston, managing director, 
presented to him a silver watch. In making the 
presentation Mr. Kidston referred at length to the 
services rendered by ‘Mr. Greig in the position he 
had occupied in the works. and expressed the hope 
that he might be spared to enjoy many pleasant 
years in retirement. Mr. Greig also received a sum 
of money and a walking stick. 


Wills. 


Lynca, T. M.. J.P., of Forton Lodge. 
Blundellsands, and Cornhill Works, 
Liverpool, engineer and ironfounder 

W. J., J.P.. of Austy 
Manor. Wooton Wawen, Warwick. 
formerly connected with the Griffin 
Foundry, Birmingham 

Goopwin, R., of Easton Street, Hanley. 
Stoke-on-Trent, of R. Goodwin & 
Sons, engineers and ironfounders . £1,875 

{OBERTSON, J.. of Inchiannar. Darbishire 
Road, Fleetwood, secretary of Messrs. 

James Robertson & Sons (Fleetwood), 
Limited, engineers and iron- and 
brassfounders 


£39,739 


£291.321 


Contracts Open. 


Liverpool, March 19.-- Refrigerating plant, for the 
Corporation. The Land Steward and Surveyor. 
Municipal Buildings. Liverpool. (Fee £3 3s.. ve 
turnable. ) 

London, S.E., March 12.—300 cast-steel axle- 
boxes for locomotives, for the India Store Depart- 
ment, Belvedere Road, Lambeth, London, S.E.1. 
(Fee 5s., non-returnable. ) 

Porto Alegre, March 22.—Light cast-iron sanitary 
pipes. bends, tees, Y-pieces and reducing pieces, for 
the Municipality of Porto Alegre (Tender No. 3). 
The Department of Overseas Trade. (Reference 
A.X. 7571.) 

Ystrad Mynach.--Mild-steel bars. angles, tees. 
bolts, nuts, rivets, ete.. for the Powell Duffryn 
Steam Coal Company. Limited. The Stores Mana 
ger, Ystrad Mynach,. near Cardiff. 


Barium Oxide as a Blast-furnace Flux. Kesults 
from laboratory tests made at the North Central 
Experiment Station of the U,S. Bureau of Mines. 
Minneapolis, indicate that slags containing barium 
oxide do not desulphurise more readily than norma! 
slag containing calcium and magnesium oxides. 
comparison of the desulphurising action of slags was 
made by holding contiguous layers of the molten 
slags and high-sulphur metal in contact at tem- 
peratures from 1,400 to 1,600 deg. C. Small streams 
of metal were also passed through layers of the 
various slags to assimilate the passage of globules 
of metal through the slag bath in the crucible of 
the blast-furnace. Due to the high molecular weight 
of barium oxide it is only equivalent to about one- 
third its weight of calcium oxide as a base for 
fluxing silica. A replacement of about one-fourth 
the calcium oxide with barium oxide increased the 
rate of sulphur elimination. However, the cost of 
barium oxide necessary to replace this fraction of 
the calcium oxide in blast-furnace slag would be 
prohibitive. 


* 
| 188 
. 
7 
~ 
‘ 
AS 
= 
= 
4 
= 
= 
on 
= 
= 
- 
4 = 
~ 
= 
J 
- 
= 
¥ 
: 
= 
é — 
= 
— 
: 
| 
- 


Mancm 7, ‘1929. FOUNDRY TRADE JOURNAL. 199. 


= ESTABLISHED 1863. 

BLACKING, zz D- 
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CORE GUM, == \D- 
== WHITE DUST, 22 on 
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= “ DURRANS, PENISTONE.” 

== FOUNDRY EQUIPMENTS 22 

CLEANERS, stuns, Write for Illustrated Catalogue on 
== wine srusnes CORE ROPES 
= = BELLOWS, ; | Sr y = = also for our latest Price List. 


ND AN IMPORTANT EVENT 
Ni IN THE FOUNDRY WORLD. 


S&S The INTERNATIONAL FOUNDRY TRADES EXHIBITION 
including Machine Tools and Woodworking Machinery 
will open in THREE MONTHS’ TIME. 
WHAT HAVE YOU DONE ABOUT IT? 


JUNE 15, 1929. 
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Iron and Steel Markets. 


diminished supplies of pig-iron for all purposes con 
stitute the difficult problem now confronting the 
Cleveland ironmasters, whose outputs are at the 
moment quite inadequate to meet prompt require 
ments, and who are thus compelled to decline con- 
sidering any business submitted for deliveries du 
ing the current month. This, briefiy stated. is the 
position of the Tees-side industry at the time of 
writing; nor is it surprising when it is remembered 
that there are only seven blast furnaces produciag 
ordinary Cleveland foundry iron and nine producing 
hematite over the whole of the North-East Coas¢ 
Preparations, however. to augment turnace produ 
tion are now proceeding. and an early announcement 
of increased output may be confidently anticipated 
in the near future. On the export side recent bad 
weather has had the effect of retarding shipments. 
The total pig-iron cargoes from the Vees for Feb 
ruary up to and including the 26th ult. have been 
12,240 tons. compared with 15.993 tons to 
January 26. With regard to prices. sellers have at 
present all the business they can handle. and expert 
ence no difficulty in realising the official mjnsimum 
rates, viz... No. | Cleveland foundry iron, 69s. 6d. 
No. 3 G.M.B., 67s.: No. 4. foundry 66s.: No. 4 
forge, 65s. 6d. 

As has been experienced for some time past. the 
demand for East Coast hematite is consistently 
strong, and supplies almost equally scarce. Son: 
of the makers are virtually sold out. and. if asked 
to quote, name almost impossible prices. Others 
with iron for disposal quote 73s. per ton for mixed 
numbers, and 73s. 6d. for No. 1 quality. these 
hgures representing an advance of 6d. on the week. 
On the North-West Coast prices are also firmer. 
Bessemer mixed numbers being quoted at 73s. to 
74s. per ton at works. 

LANCASHIRE.—Demand in this avea for tound:y 
pig continues moderately active, with some improve 
ment in the volume of buying operations in local 
markets. Prices of Midland irons are maintained. 
Derbyshire brands being quoted at 70s. 6d. per ten 
and Staffordshire at about 72s. 6d., both delivered 
ceally. Cleveland makers are in a_ position to 
maintain the recent advance at around 80s. per tow 
delivered. Scottish brands are at from 88s. to 90s. 
per ton. 

THE MIDLANDS.—\With most of the consumers’ 
stocks becoming almost depieted, with the advent of 
March buying is expected to be on a more active 
seale than of late, but furnace interests show no 
disposition to make price concessions, and business 
in this area consequently remains on the slow side. 
Prices continue firm at recently advanced rates, viz.. 
60s. for Northants and 65s. for Derbyshire No. 5%. 
Cleveland No. 3 is offered at 82s. 9d. delivered. 
Scotch No. 3 iron is unchanged at 91s. to 92s. 62. 
delivered locally. 

SCOTLAND.—Although reports from other dis 
tricts seem to be better, the position with regard to 
Scottish pig-iron does not show much. if any, im- 
provement. Founders generally are quiet, although 
they have recently been taking a little more interest 
in forward business. due to their fears of a further 
increase in price. The current quotation remains 
at 71s. for No. 3 foundry f.o.t. furnaces. 


Finished Iron. 


Apart trom the demand for nut and bolt iron, 
which is extremely poor. the manufacturing branches 
show signs of : better state of affairs. Orders fe: 
crown iron are better. although far from being good. 
and the call for marked bars remains at a moderately 
good level. There have been no changes in the 
values of the various grades of bar iron, althougi: 
there is less price-cutting now than was evident 
a little while back. Forge pig-iron is dearer. and 
this must in turn react upon the selling price of 
bar iron. Crown bars are quoted at £9 5s. to 
£9 10s., and nut and bolt iron at £8 15s. to £9, 
while Staffordshire marked bars remain at £12 at 
makers’ works. 


Scrap. 


Dealings in toundry scrap material of late indi- 
cate a slight improvement in bulk, but demand on 


the whole is still rather slow owing to lack of orders 
for general castings at the works. On Tees-side, how- 
ever, prices are firm, consumers being prepared to 
pay 62s. per ton for ordinary heavy east ven, and 
good machinery quality in handy pieces is worth 
65s. In the Midlands lieavy cast-iron scrap has 
appreciated in value, 67s 6d. to 70s. delivered 
being offered for heavy machinery quality in cupola 
sizes, and 55s. delivered for light cast-iron scra9. 
Blast-furnace material is firm. In Scotland the cast- 
iron serap market is firmer now. and machinery 
quality is indicated at around 70s.. i.¢.. for material 
in pieces not exceeding 1 cwt.. with ordinary heavy 
cast iron to the same specification at 63s. 6d. so 
65s. Old cast-iron railway chairs are at 66s. 6d. to 
67s. 6d. Light cast-iron scrap is also firm at 61s. 3d. 
to 62s. 6d... and firebars at around 60s. Deliveries 
of ivon scrap are now coming through. following 
the settlement of the strike at the ironworks. 


Steel. 


The recent price advances in some descriptions of 
bvitish materials and the difiiculty of doing busi 
ness with Continental steel makers under the exist 
ing conditions of high prices aud prolonged delivery 
have resulted in buyers adopting a reserved atti 
tude. This. however. was only to be expected, and 
it is thought that more active business will develop 
within a week or two. In the semi-finished steel 
department a considerable inquiry has been reported. 
and most of the business which resulted has gone 
to the British steelworks. ‘The demand for finished 
steei has become somewhat erratic. and the higher 
cost of raw materials. including pig-iron, semis 
and scrap has resulted in an advance in the price 
of some descriptions of British finished steel. The 
tone of the tinplate market continues quietly steady. 
with works quotations ranging as follow :—Coke 
tinplates. 18s. to 18s. 3d. basis for approved specifi- 
cations, net cash, f.o.b. South Wales ports. 

Metals. 

Copper.—(uite the most excited section of the 
markets for basé metals of late has been dis- 
closed in the bull movement in warrant copper, the 
advance in values for the week having totalled nearly 
£3 at Wednesday's close. The speculative element is. 
of course, partly responsible for the spurt in prices, 
but at the same time it is recognised that the 
world’s consumptive demand is steadily increasing. 
and only very faint hopes can be entertained of 
an early return to more normal conditions. 

Closing quotations are :— 

Cash.—Thursday. £82 12s. 6d. to £82 13s. 9d.; 
Friday. £83 12s. 6d. to £83 15s.: Monday, 
82 7s. 6d. to £82 8s. 9d.; Tuesday, £83 10s. to 
€83 lls. 3d.: Wednesday, £82 10s. to £82 12s. 6d. 

Tiree Mouths.—TYhursday, £83 12s. 6d. to 
£83 13s. 9d.: Friday, £84 16s. 3d. to £84 17s. 6d. ; 
Monday, £83 12s. 6d. to £€83 15s.: Tuesday. 
€84 13s. 9d. to £84 15s.: Wednesday. £83 17s. 6d. 
to £34. 

Tin.—The market for standard tin continues quiet 
and uneventful, with prices again at lower levels. 
Everyone concerned, both buyers producers. 
appears to be holding off. and is adopting a wait 
ind see policy. Values have shown a_ tendency 
to decline as a result of the fact that rather less 
support has been given to the market than of late. 
Although the demand from consumers has been very 
quiet there are signs of a revival of European de- 
mand, and there is no doubt that during the past 
week. although the actual volume of business has 
been far from heavy. inquiries from the Continent 
have been more than have been experienced for 
some time. 

Official closing prices, :— 

Cash.—Thursday, £220 5s. to £220 7s. 6d.; Fri- 
day, £220 2s. 6d. to £220 5s.- Monday, £219 15s. 
to £219 17s. 6d.; Tuesday. £220 to £220 2s. 6d.; 
Wednesday, £219 5s. to £219 10s. 

Three’ Months.—Thursday, £222 2s. 6d. to 
£222 lis.; Friday, £222 10s. to £222 12s. 6d.; 
Monday, £222 10s. to £222 i2s. 6d.;: Tuesday, 
£222 10s. to £222 12s. 6d.: Wednesday. 
£221 5s. to £221 10s. 

Spelter.—The market for this metal has disclosed 
few features of interest during the week, and con- 
ditions generally are quiet and unchanged. There 
has been little buying interest, and both consumers 
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and sellers appear to be awaiting the effect of the 
curtailment of production. 

Daily quotations are :— 

Ordinary.—TYhursday, £26 7s. 6d.; Friday. 
£26 5s.; Monday. £26 ss. 9d.: Tuesday, £26 7s. 6d. ; 
Wednesday. £26 3s. 9d. 

Lead.—Strong support has been torthcoming jor 
the lead market during the current week. and at 
the moment the position appears intrinsically sound. 
Consumers have been buying treely, with the result 
that prices have been stimulated to daily advances. 

Prices have been :— 

Soft Foreiau Prompt. Thursday £23 17s. 6d. - 
Friday, £23 15s.; Monday, £22 12s. 6d.; Tuesday. 
£23 15s.: Wednesday, £23 Ifs. 3d 


Institute of 


London Junior Section. 

Mr. G. C. Prerce, M.Inst.B.F., dealt with 
the subject of non-terrous casting during his talk 
io members of the London unier Section at 
their meeting held at the office. of THe Founpry 
Traber Journat, 49. Wellington Street, London. 
W.C.2, on February 22, 1929. 

Brass Castings. One of the ,most important 
points in brass casting was. Am the lecturer's 
opinion, the use “of runners afd risers, and he 
said it was surprising how ioolishly these were 
used sometimes. In some brass shops quit> 
large castings were made in green sand. whereas 
in-other shops dry sand was used. Care had to 
be taken in the running of the cagtings. because 
of the cutting action of brass. 

Gunmetal.—The lecturer said he did not think 
he had ever worked with a metal about which 
there was so much difference of, opinion regard- 
ing the correct pouring temperature, etc., as in 
the case of Admiralty gunmetal. One of the 
first investigations in this matter was conducted 
by Carpenter and Elam, as the result of which 
they reported that up to 1,260 deg. C. one was 
fairly safe with Admiralty gunmetal. 

One of the most important tacts in the produc- 
tion of gunmetal castings was the melting oi 
the metal, and there were quite a number of 
pitfalls. Great care must be taken to see thai 
the metal was not overheated or ‘‘ stewed"? in 
the furnace. Bearing in mind Carpenter and 
Elam's figure of 1,260 deg. C. as the maximum 
pouring temperature for gunmetal, it was then 
a question as to how high it was necessary to 
take the original mixtures betore the introduc- 
tion of the tin or zine constituent or whatever 
deoxidiser was to be used. It was always safe 
to use a deoxidiser because of gunmetal’s 
affinity for absorbing oxygen. He, personally, 
found it quite feasible to use about 4 ozs. of 
4 per cent. phosphorus copper for deoxidising 
100 Ibs. of gunmetal, stirring it into the mixture 
when the latter was off the fire, and just allow- 
ing it a minute or two to do its work. He 
advocated a temperature of about 1,180-1,200 
deg. C. for castings of about 2 in. thickness. 
but for very thin work it was necessary to pour 
at higher temperatures. It was generally neces- 
sary to ram brass and gunmeta! harder than in 
the case of iron. 

Aluminium and None of ats Alloys.—Mr. 
Pierce said he did not think it was possible to 
lay down hard-and-tast rules m the making ot 
aluminium alloy castings, but a great deal ot 
care had to be exercised. The question of tem- 
perature was even more important than it was 
vith gunmetal or brass. 

Production of High Conducticrty Copper Cast- 
ings.—The casting of high-conductivity copper 
castings demanded great caye. He had come to 
the conclusion that success depended largely 
upon strict. pyrometric control, very careful 
melting in the furnace and the use of an effi- 
cient deoxidiser. He thought it would generalls 
be found necessary to take copper to a pouring 
temperature of something like 1,300 deg. C. 
The addition of zine to copper, although it only 
changed the colour very slightly, had an astound- 
ing effect on the conductivity. The addition of 
2 per cent. of zinc to copper would reduce the 
conductivity to as low as 40 per cent. 
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ALL STEEL TUBULAR 


‘to ARE IDEAL FOR ALL FOUNDRY PURPOSES. 

nk THEY POSSESS MANY IMPORTANT ADVANTAGES. 

in Tray set well forward. 

the The load is on the Wheel. 

ich 

Tray Reinforced 

luc- with Stout Strong Tubular 
of Continuous Rod. Handles. 

hat 

ind Patent Clipavoids 

10-spoke Wheel. ot 

to of strain. 

= Nose 

sing shaky. 

We Pre-lubricated Axle-bearings. Legs bent square and fitted 

200 Never require oiling. with renewable Shoes. 

nin A Sterling Product designed for hard work and built to last. 

-Mr. 

of All parts are standardised and interchangeable for repairs. 
was Capacities from 2: to 6 cubic feet. 

Jast- 

0 Write for Catalogue No. 37. 

reful 

eff- 

ol STERLING FOUNDRY SPECIALTIES LTD. 

— Telephone 3345 BEDFORD. 

13, VICTORIA STREET, BED F O RD. 
the 
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COPPER. 
£ s. 
Standard cash -- 8210 
Three months -- 8317 
Electrolytic -- 91 0 
Best selected 87 5 
Sheets 116 0 
India <a 100 
Do. March -- 
Do. April én -- OF 
Ingot bars as 5 
H.C. wire rods -- 9510 
Off. av. cash, February .. 78 5 
Do. 3 mths., February .. 7 4 
Do., Sttimnt., February 78 5 
Do., Electro, February... 33 18 
Do., B.S., February 81 18 
Aver. spot Price, copper, Feb, 78 5 
wire bars, February 84 
Solid drawn tn 
Brazed tubes = 
Wire 
BRASS. 
Solid drawn tubes ia 
Brazed tubes és 
Rods, drawn 


ods, extd. or rild. 
Sheets to 10 W.g. .. 
Wire 
Rolled metal aa 
Yellow metal rods. . 
x 4 Squares 
Do. 4 3 Sheets 


TIN. 

Standard cash ee -- 219 § 
ree months -- 221 
English wa -- 221 0 
oa 223 oO 
Straits -- 223 
Australian -. 222 10 
Zastern -- 226 
Banca 224 10 

Off. av. cash, February 223 


Do., 3 mths., February. . 22 


2 
= 


Do., Sttlmt., February. . 293 
Aver. spot, February -- 223 
SPELTER. 
Ordinary -- 26 3 
Remelted -- 25 0 
Hard iva -- 20 
Electro 99.9 -- 2815 
India -- 22 © 
Zine dust (Nom.) 36 10 
Zine ashes Ce 
Off. aver., February -- 26 § 
Aver., Spot, February 26 4 
LEAD. 
Soft foreign ppt. .. 23 16 
English -- 2 5 
Off. a verage, February - 232 
Average Spot,February 23 2 
ZINC SHEETS, &c. 
Zinc sheets, English « 34 O 
Do. V.M. ex whf. -- 33 5 
ee -» 44 06 
Battery plates -- 3215 
ANTIMONY. 
Special brands, Eng. - 54 10 
Crade -- 3310 
QUICKSILVER. 

Quicksilver es 22 3 


FERRO-ALLoys AND 
STEEL-MAKING METALS. 


Ferro-silicon— 


es re 715 
45/50% 12 6 
75% 19 10 
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Ferro-vanadiun 
35/50% 
Ferro-moly bdenum— 
70/75% c. free. 
Ferro-titanium— 
23/25%, carbonless 1/- Ib. 
Ferro-phosphorus, 20/259, .. £18 0 0 
Ferro-tungsten— 


-- 13/9 Ib. Va. 
.-3/8 lb. Mo. 


80/85%,, c. fr. 1/8 Ib. 
Tungsten metal powder — 

98/99% 1/11 Ib, 
Ferro-chrome— 

2/4% car. -- £80 2 & 

4/6% car. -- £2015 © 

6/8% car. .. -- £200 0 © 

8/10% car. -- £20 0 06 
Ferro-chrome— 

Max. 2% car. - £32 10 6 


£33.15 


Max. 1% car. . 
- £9 0 


Max. ()- 70% car. ‘ 
Nickel—ggo cubes or pellets £175 0 0 


Ferro-cobalt ‘ 9/3 Ib. 
Alaminium 98/99% .. - £95 0 0 
Metallic chromium 

96/98% 2/6 Ib. 
Ferro-manganese (net)— 

76/80% loose -- £1315 o 

76/80% packed -- £1415 9 

76 /80%, export ; - £1410 © 
Metallic manganese— 

94 /96%, carbonless 1/6 Ib. 


Per ton unless otherwise stated. 


HIGH-SPEED Too. STEEL. 


Finished bars, 14% tungsten £0 2 6 
Finshed bars, 18% tungsten £0 2 9 
Per Ib. net, d/d buyers’ works. 

Extras— 


Rounds and Squares, 3 in. 


and over i -» 4d. Ib. 
Rounds and Squares, under 

4 in. to } in. e 3d. Ib. 
Do., under tin. in... /-1b. 
Flats, } in. x t in. to under 

lin. x Zin. 3d. Ib. 
Do., under gin. x din. .. Ib. 


vels of approved sizes 
and sections 6d.} 
Bars cut to length, 10%extra 


SCRAP. 

South Wales— do £6. 4. 
Heavy steel 313 6toB 15 6 
Bundled steel and 

shrngs. .. 3 6 0to3 7 & 
Mixed iron and 

steel 3.5 Oto 3 7 
Heavy cast iron - 3 2 6 
Good machinery for 

foundries. . iv - 3 2 

Cleveland— 

Heavy stee| 3 3 6 
Steel turnings ; 213 6 
Cast iron borings .. - 210 0 
Heavy forge 310 0 
W.I. piling Scrap .. - 38 85 6 
Cast-iron 3 2 6 

Lancashire —- 

Cast-iron scrap Oto 3 7 
Hvy. wrought ‘ ‘ 312 6 
Steel turnings 210 6 
Scotland— 
Heavy steel 312 6 
Cast-iron borings .. -- 216 6 
Wrought-iron piling 310 0 
Heavy machinery 310 0 
London—Merchants’ buying prices 
delivered yard. 
Copper (clean) ad -- 64 006 
Brass -- 410 06 
Lead (less usual draft) _. 20 0 0 
Tea lead. - 17 00 
Zine -- 17 00 
New aluminium cuttings... 69 9 9 
Braziery copper .. -- 589 0 6 
Gunmetal -- 56006 
Hollow pewter re -- 160 0 6 
Shaped black pewter 105 0 0 


PIG-IRON. 
(f.0.t. unless otherwise stated.) 


N.E. Coast— 


Foundry No. | 69/6 
Foundry No. 3 67/- 
Foundry No. 4 66/- 
Forge No. 4 65/6 
Hematite No.1 73/6 
Hematite M/Nos. .. 73/- 
N.W. Coast— 
Hem. M/Nos, d/d Glas. .. 81/- 
»  4/dBirm. .. 88 /- 
Midlands— 
Staffs. common* 75/- 
» No. 4 forge 60/- 
» No.3 fdry .. 67/6 
» Cold blast, ord.* 
»» Toll iron* 
*d/d Birmingham. 
Northants forge .. 53/~ 
» fdry. No. 3 59/- 
Derbyshire forge .. “is 59/- 
fdry. No. 3 60 /— to 62/6 
hasic 65/- 
Scotland— 
Foundry No. | 73/6 
3 71/- 
Hem. M/Nos 75 /- 


Sheftield (d/d district) — 
Derb 


forge 64 
No. 3 66 /- 
Lines. forge ‘a 63/6 
»  fdry. No. 3 67/6 
E.C. hematite 82/6 
W.C. hematite 83/6 
Lines. (at furnaces )— 
Forge No. 4 59/- 
Foundry No. 3 63 /- 
Basic ae 62/- 
Lancashire (d/d eq. Man.)— 
Derby forge 
Pa fdry. No. 3 70/6 


Northants foundry No. 3... 
Dalzell,No.3(special) 100;- to 102/6 


Summerlee, No. 3 88/— to 90 /— 
Glengarnock, No. 3 88/— to 90/- 
Gartsherrie, No. 3 88 to 90/- 
Monkland, No. 3 88/— to 90/- 
Shotts, No. 3 88 ~ to 90 /— 


FINISHED IRON AND STEEL. 
Usual District deliveries for iron > delivered 


consumers’ station for steel. 

Jron— 
Bars (cr.) nom. - 105 6 
Nut and bolt iron _ : 815 0 

Marked bars (Staffs.) f.0.t. 12 00 
Gas strip .. -- 6 
Bolts and nuts, fin.<4in. 15 5 0 

Steel— £ s. d. 

Ship plates S 7 6to 812 6 

ier plts. -- 1010 6 
Chequer pits. + -- 1012 6 
Tees -- 817 6 
Joists wi 717 6 
Rounds and Squares, 3 in. 

to 5} in. .. -- 817 
Rounds under 3 in, to 3 in. 

(Untested) -- 715 

and upwa 

Flats, over 5 in. wideandup 8 7 
Plats, Sin.tolin. 7 44 
i vy 8 10 
Fish plates 12 10 


Black sheets, 24¢.10 0 Gto10 10 


—) 

o 


Billets, sof: 6 5 Oto7 0 
Billets hard 7 5 Oto8 0 
Sheet bars 6 0 Oto6 2 
Tin bars 56 0 Ot0o6 2 
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PHOSPHOR BRONZE. 
Per Ib. basis. 
Strip 
Sheet to 10 ee... 
ire os 


Per Ib. 
ts for raisi -+ 10d. to 1/4 
Rolled— ‘ 
To 9 in. wide 
To 12 in. wide 
To 15 in. 
To 18 in. 
To 21 in. P 
To 25 in. wide = 
Ingots for spoons and forks 
Ingots rolled to Spoon size 1/1 to 1/9} 
ire round— 
3/0tol0G. .. 1/7} to 2/24 
with extras according to gauge. 
AMERICAN IRON AND STEEL. 
At Pittsburgh unless otherwise stated. 


10d. to 1/ 


Dols. 

No. 2X foundry, Phila. .. 21.26 
No. 2 foundry, Valley 18.00 
No. 2 foundry, Birm: 16.50 
Basic 19.26 
mer .. 20.79 
Malleable . 20.01 
Grey forge iat 19.26 
Ferro-mang. 80% d/d 105.00 
O.-h. rails, h’y at mill 43.00 
Bess billets ~ 33.00 
0.-h. billets 33.00 
O.-h. sheet bars 34.00 
Wire rods 42.00 
Cents. 

Tron bars, Phila. -- 2.12 
Steel bars 1.95 
Tank plates 9 
Beams, ete. 90 


Skelp, grooved steel 
Skelp, sheared stee! 
Steel hoops ne 
Sheets, black, No. 24 
Sheets, galv., No. oe 
Sheets, blue an’l’d, 9 and 10 
Wire nails. as 
Plain wire. 
Barbed wire, galv. 
Tinplates, 100 Ib. box .. 
COKE (at ovens), 
Welsh foundry .. 25/—- to 30/- 
» furnace .. 20/- to 25/- 
Durham and North. 
foundry 20/- 
15 


i 28x30 


box basis f.0.b. 


SWEDISH CHARCOAL IRON & STEEL. 
Pig-iron 0 Oto £710 0 


0 to£18 10 


0 to £16 15 
Oto£l2 
0 to £33 oO 
0 to £24 9 
Bars and rods, 


dead soft, steel £10 Otof£la 
All per English 


ton, f.o.b. Gothenburg. 


| 


WEEKLY PRICE CURRENT. 
Ge 
Ste 
d. 
6 
0 | 
| — I | Fel 
Delivery 3 cwt. free, 
0 10% phos. cop. £40 above B.S. ” 
0 15% phos. cop. £50 above B.S. => 
| 0 Phosphor tin (5%) £30 above 
0 price of English ingots. 
C. Cuirrorp & Son, Limrrep. 
| of NICKEL SILVER, &c. 
6 
4 1896 
if 1897 
1898 
} 1899 
j i 1900 
id. 1901 
1903 
td. | 1904 
| 1905 
1906 
| 
4 1910 
i016 
fd. 
1921 
1922 
3 1923 
1924 
1925 
0 1926 
1927 
0 1928 
1929 
0 
0 
0 
9 b. 
U 
9 
o 
0 
0 
ti 
0 
114 
11} 
3 
OL 
6} 
f.0.b. Bristol Channel ports. 
LC. Cokes 20x14 box .. 1s/- 
-- 20x10 ,, 26/3 
-- 20x10 ,, 21/3 
Terneplates. . 28 x 20 -+ 33/6 per 
| 
| basis £17 19 
Bars and nail- 
rods, rolled, 
basis | 
12 § to] | 
ralv. fencing wir 
0 | 
0 
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TUBES AND FITTINGS. Electrolytic Copper. Tin (English ingots). Spelter (ordinary). 
Up to and incl 6 in. . 
Tui Fitting: Za ¢. fa. & & 
500, Feb. 28 88 10 inc 40/— Feb. 28 221 0 O No change Feb. 28 26 7 6ine. 1/3 
Wat 45%, Mar. 1 $910 ,, 20/- Mar. 1 221 0 Mar. 1 26 5 Odec. 2/6 
gg af? 900~, #j3o- 4 220 0 Odec. 20/- 4 26 8 3/9 
WI 10% 5 91 0 O No change 5 221 0 Oinc. 20/- 5 26 7 6 dec. 1/3 
DAILY FLUCTUATIONS. 
Standard ee ard (cash). — Tin (cash). a Sheets (English). Lead (English). 
s. d. ga & 
Feb. 28 B 12 Ginc. 27/6 Feb. 28... 220 5 O dec 7/6 Feb. 28 34 0 O No change Feb. 28 25 0 O No change 
Mar 1 20/— Mar 1 3 6 2/6 Mar 1 34.0 =0 Mar. . 
4 82 7 6 dec. 25/- 4 315 6 7/6 4 « 
6 82 10 dec. 20/- 6 219 5 Ode 15/- 6 3400 ~,, 6 25 5 O inc 
AVERAGE MONTHLY PRICES OF STEEL SHIP ANGLES (NORTH OF ENGLAND). 
Year Jan Feb. Mareh April May June July Aug. Sept. Oct Nov Dec. Yearly 
average 
£s. d. d. $s. d. £8. d. £s. d. £ s. d. sed. | d. 
1896 415 0 417 6 5 0 0 5.0 5 0 0 417 6 417 6 i 417 6 5 0 76 @ 419 
1897 5 7 6 5 7 6 5 7 6 5 5 0 5 0 0 50 0 5 2 6 5 2 6 5 2 6 5 2 6 5 0 0 5501 5 8 5 
1898 §50/] 550/| 5&5 0 5 7 6 513 9 515 0 515 0 515 0 517 6 60 0 6 5 0 6 7 6 514 3 
1899 : 610 0 612 6 615 0 615 0 617 6 | 617 6 770 0 700! 750 75 0 712 6 715 0 705 
1900 715 0 8 0 0 8 2 6 8 5 O 8 5 O e¢e¢ $7.6 8 2 6 8 2 6 s 00 710 0 710 0 8 O 7k 
1901 615 0 612 6 6 5 0 6 0 0 60 0 510 0 515 0 517 6 60 0 517 6 517 6 510] 605 
1902 512 6 | 510 0 510 0 512 6 512 6 512 6 512 6 512 6 512 6 512 6 512 6 576] 511 8 
1903 | Sees i 663 5 7 6 512 6 512 6 510 0 510 0 510 0 510 0 510 0 510 0 500 5 8 9 
1904 | 600] 417 6 5 2 6 5 5 0 5 5 0 5h 5 0 5 5 0 5 5 0 5 0 0 5 0 0 5 0 0 55 0 5 2 6 
1905 | &50;] 5761] 510 0 510 0 510 0 510 0 510 0 510 0 512 6 6 2 6 612 6 612 6 | 514 43 
1906 | 612 6 | 612 6 | 612 6 | 612 6 612 6 | 612 6 612 6 612 6 612 6 612 6 612 6 7.2 8 | @ 4 
1907 617 6 | 7236 7236) 4 73 6 72 © 72 6 612 6 612 6 | 70 5 
1908 ++} 626 | 6 2 6 626 | 517 6 §17 6 517 6 517 6 512 6 |! 512 6 Sis 6 612 6 512 6 516 3 
1909 | 512 6]. 512 6 | 512 6] 512 6 512 6 5 7 6 5 7 6 5 7 6 5 7 6 5 7 6 5 7 6 5 7 6 5 9 7 
1910 tt hae = | 517 6 517 6 61 6 6 2 6 6 2 6 e2é6 626 6 2 6 6 7 6 67 6 67 6 62 & 
1911 tf @& 6] 86 6 7 6 6 7 6 6 7 6 6 7 6 6 7 6 6 7 6 6 7 6 6 7 6 6 7 6 6 9 0 7 @ 
1912 --| 616 3 617 6 617 6 75 0 776 712 °6 7146; 717 6 
1913 os] 717 6 | 717 6 717 6 717 6 717 6 717 6 78 71) 6 77 6 615 6 6 7 6 6 2 6 7 811 
1914 828 6 2 6 6 2 6 515 0 515 0 615 0 700 700 is 7 5 0 6 8 7 
1915 ft 280i 68 817 6 9 5 0 9 5 0 915 0 915 0 915 0 915 0 915 0 1015 0 1015 0 9 8 3 
1917 li 2 6 3 6 62 6 1 2 2 6 
1919 BBE i BR 13 12 6 1312 17 0 1716 O | 1715 0 | 1715 O 1717 6 | 18 5 O 16619 
1920 1910 0 | 20 0 0 | 2110 0 22 0 0 23 24 0 0 24 0 0 2400 2415 0 2410 O | 24 0 0 2219 2 
1921 -| 2210 0 | @Wi2 6 19 0 0 1710 0 |} 1710 0 1666 «0 410 0 14 3 4 1310 O 1115 O 10 0 6 912 6 1511 7 
1922 * 917 6 | 000 ;, 0 00 | 10 00, 10 0 0 917 6 910 0 | 815 73 | 814 0 | 812 6 812 6 812 6 97 
1923 818 913!) 9140!) 000 9 89 996 9100! 989 911 6 918 9 911 
1924 -| 10 0 O | 918 13] 917 6 | 917 6 | 917 2 om 6 | 915 0 915 O | 9 9 43) 966 , 950 | 9 5 0 913 1 
1925 ° 920 ,; 9 0113 9 00 } 815 9 | 810 3} 8 9 03 8 6 3 8s ¢ i 719 03, 712 3 750; 726 8 5 
1926 726 72 6 736 | 2° 73 9 7 8 5) 790}, 712 6 | 71463; 8:06 
1927 718 9 | 6 717 6 714 8 712 6 712 6 7312 712 6 | 712 6 718 738 6 714 1 
1928 ° 712 6 714 9 | 717 6 717 6 | 717 6 | 717 6 717 6 7H ei tH ¢ i 717 6 717 6; #717 6 7161 
1929 18737 61 7176) — — | | i = = 


WILLIAM JACKS 


WINCHESTER HOUSE, OLD BROAD ST., LONDON, 


18, 


BENNETTS HILL, 


PIG 


SCOTCH, MIDDLESBRO’, 


NON-FERROUS METALS 


COPPER, TIN, LEAD, SPELTER, ANTIMONY, CHROME ORE. 


BIRMINGHAM. 


E.C.2. 


HEMATITE, BASIC, SPECIALS, &c. 


JACKS COMPANY, 


19, ST. VINCENT PLACE, 
GLASGOW, | 


ZETLAND ROAD, 
MIDDLESBROUGH. 


9, | 
| | 
4 
vasis. | 
44 | 
4; 
| 
b. 
10 
| 
/103 | 
1/114 | 
1/94 
2/24 
| 
L. 
ted. 
Dols. 
21.26 
18.00 | 
16.50 | 
19. 26 
0.79 
20.01 
19.26 
15.00 
13.00 
33.00 
33.00 
34.00 
12.00 
Yents. 
2.12 
1.95 
1.90 | 
1.90 
1.90 
1.90 
2.20 
2.85 
3.60 
2.10 
2.50 
$5.35 = 
| 
» 30/- 
25/- 
: 
| == 
6/3 = 
Ba 
3/6 an : 
| 
== 
TEEL. | 
10 | 
10 0 
0 | 
00 
00 
| 
0 0 
nburg. 
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SMALL ADVERTISEMENTS. 
Notice. 


Small Advertisements in this section of the 


Journal are accepted at the prepaid rate 
of 6d. per line, first line in capitals 
counting two, average 6 words per line. 


Minimum charge for one insertion 3 -. 
(A remittance should accompany instructions.) 


SITUATIONS VACANT AND WANTED. 


TEEL Foundry Manager desires engage- 
ment; 25 years’ experience, possessing 
wide knowledge of steel castings from a few 
pounds up to 25 tons: also thorough knowledge 
of piecework and prices and up-to-date foundry 
practice; thoroughly capable of taking full 
charge of all departments; willing to invest 
small capital.—Address, Box, 122, Offices of 
Tue Founpry JournaL, 49, Wellington 
Street, Strand, London, W.C.2. 
RON FOUNDRY FOREMAN wanted for 
General Engineering Castings—First-class 
men only considered. In first instance apply 
only for Application Form to Box 138, Offices 
of THe Founpry Trape Journat, 49, Welling- 
ton Street, Strand, London, W.C.2. 


BR EPRESENTATIVE wanted for London area. 

Accustomed to handling Malleable, Steel 
Alloy and Grey Iron Castings.—Apply, Box 
130, Offices of THe Founpry Trappe JouRNAL. 
49, Wellington Street, Strand, London, W.C.2. 


SALE BY PRIVATE TREATY. 


TRAFFORD PARK, MANCHESTER. 
For Sale by Private Treaty at a bargain price, 
MODERN FOUNDRY--ERECTED 1921, 
with Railway Sidings into Works. Excellent 
Warehouse and Packing Room and fine Suite 
of Offices. Area of land 7,173 sq. yds., of 
which 2,850 are covered by a one-storey erec- 
tion on same level. Easily adaptable for othe 

trades. 
To treat : F. S. Arrey, Entwistte & Company, 
10, Norfolk Street, Manchester 


PROPERTY. 
11 ACRES WORKS SITE. 
SHEFFIELD. 

145,000 Sq. Ft. of SHOPPING, 
Compact and Convenient. 
SIDING CONNECTIONS 
with L.M. & 8. and L. & N.E. Rlys. 


WELL-BUILT & COMMODIOUS OFFICES 

Will Sell whole or in lots to suit customers or 
Let on favourable tert#s. Unique opportunity 
for Manufacturers. 


Apply— 
"THOS- W. WARD, LTD.., 
ALBION WORKS, SHEFFIELD. 


YVANTED to Purchase, small Foundry near 

London. Partnership considered. — Box 
128, Offices of Toe Founpry TrapDE JouRNAL, 
49, Wellington Street, Strand, London, W.C.2. 


FOUNDRY TRADE JOURNAL. 


PROPERTY—(ontinued 


Marcu 7, 1929. 


MACHINERY —C ontinued 


YADDY’S FOUNDRY. Daybrook, Notting- 
ham. manufacturing Caddy’s Patent 
Smoke-consuming Five-bars. Furnaces and 
Bridges. FOR SALE at low price.—Hote. 
Estate Agent. Musters Road. West Bridgford. 
Nottingham. 


PATENTS AND TRADE MARKS. 


PROTECT YOUR IDEAS.—Free, Advice 
and Handbook on patenting inventions and 
registering trade marks by Registered Agent 
with 43 years’ experience.—KiInG’s Paveni 
Acency, Liwirep, 146a, Queen Victoria Street, 
E.C.4. 
HE Proprietor of the Patent No. 163543 
for Improvements in Rotary Furnaces is 
desirous of entering into arrangements by way 
of licence and otherwise on reasonable terms 
for the purpose of exploiting the same and 
ensuring its full development and_ practical 
working in this country. All communications 
should be addressed in the first instance to 
Haseltine. Lake & Company, Chartered Patent 
Agents, 28, Southampton Buildings, Chancery 
Lane. London, W.C.2. 


MACHINERY. 


AND MIXERS.—New and _ second-hand. 
‘J Ask us to quote—-W. Breatey & Com- 
pANY, LimiteD. Prospect Works. Hawksley 
Avenue, Sheffield. 


CRANE GANTRY. 


Steel Built. For heavy-type Cranes. Com- 
plete with Stanchions. 

For further particulars, etc., Write Box 144. 
Offices of THe Founpry Trape JouRNaL. 49. 
Wellington Street, Strand, London, W.C.2. 
3-FT. dia. Whiting pattern Cupola, by W. 
©’ Jackman: been little used; complete; as 
new; £60.—A. Hammonp. 14, Australia Road, 
Slough. 

FORBES Pipe-Cutting and Screwing 
Machine. to screw up to 8 in. diam., English 
thread. 

NEW 8-in. Centres Relieving Lathe. cn 
4 ft. 3 in. bed. 

32-in. swing Vertical Boring and Turning 
Mill. by STIRK. 

No. 2 LAPOINTE Broaching Machine. width 
of cutter bars 3 in. 

Three Vertical COCHRAN” Boilers, 
11 ft. 3 in. high x 5 ft. diam., re-insure 150 lbs. 
pressure. 

18,000 ft. of NEW 2-in. diam. Screwed and 
Socketed Piping, in lengths of about 18/21 ft., 
to British Standard Specifications and tested to 
270 lbs. hydraulic pressure. 

TWO 6-wheel 12-in. LOCOMOTIVES (Bar- 
clays, late 1924 make); copper firebox; brass 
tubes; steam and hand brakes; 160 lbs. w.p. 

2-ft. GAUGE 20-h.p. and 40-h.p. ‘‘ SIM- 
PLEX ’’ PETROL LOCOMOTIVES (Motor 
Rail and Tramcar Co.), two speeds and reverse. 


(ASK FOR “ ALBION.”. MACHINERY 
CATALOGUE.) 

THOS-. W. WARD, LTD., 

ALBION WORKS, SHEFFIELD. 


ENGINES.-—One 95-li.p. National Gas 
Engine; very little used: in excellent con- 
dition; complete. 

One 25-h.p. National Gas Engine: in excellent 
order: complete. 

Both for Sale cheap before removal.—-Write 
Box 132. Offices of THE Founpry Traber Jove 
NAL. 49, Wellington Street. Strand. London 
W.C.2. 

YUPOLA FRICTION HOISTS.—Two belt 

driven Friction Hoists, 20-cwt. and 30-cwt 
capacity respectively. For Sale cheap.—Write. 
Box 136, Offices of THE Founpry Trape Jove 
NAL, 49. Wellington Street. Strand. London 
W.C.2. 
CRANES. 


One — 5-TON MORRIS HAND 
OPERATED OVERHEAD TRAVELLING 
CRANE. , Double-joist type for 40-ft. span. 

One — 3-TON ** MORRIS ” HAND.- 
OPERATED OVERHEAD TRAVELLING 
CRANE.  Single-joist type for 20-ft. span. 

One—2-TON MORRIS SELF-CON- 
TAINED RADIAL JIB CRANE. Wall type. 
but takes full circle. Radius, 14 ft. 6 in. 

One—4-TON MORRIS”? WALL CRANE. 
Radius, 9 ft. For bolting into Stanchions. 

For further particulars, prices, etc., Write 
Box 140, Offices of The Founpry Traber 
JouRNAL, 49, Wellington Street. Strand, Lon- 
don. W.C.2. 


~ LOAM OR GRINDING MILLS. 


One—é ft. dia.; Pan. 20 in. deep. Under 
driven by belt. 

One—6 ft. 3 in. dia.: Pan, 14 in. deep. 
Under driven by belt. 

FOR SALE CHEAP. 

Write Box 142, Offices of Tue Founpry 
Trape Journan, 49. Wellington Street, Strand. 
London, W.C.2. 


"Phone: 287 SLOUGH. 


MOULDING MACHINES 


ONE 18” x 18” Tabor Split pattern £70 

Two 40” x 30” Tabor Shockless rollover £160 each 
12” Shockless plain jolter,72” x 60” table £140 
Two Bonvillian machines (24’ dia. boxes) £120 
Four No. 0 Britannia jolters .. : 
One 24” x 48” Tabor Shockless rollover £140 
One 18” x 36” Tabor Shockless rollover £110 
Twelve Adaptable Moulding Machines £16 each 


ALL ABOVE IN PERFECT ORDER 


LARGEST STOCK OF FOUNDRY PLANT IN 
ENGLAND. PLEASE SEND FOR LISTS 


BUY FROM ME AND SAVE MONEY 


Avex. HAMMOND, 
14, AUSTRALIA ROAD, SLOUGH 


PLEASE WRITE TO: 


Telephone : 2630 Darlington. 


» 


“NONACIDL’ Black Enamel Paint 


Whether the Buildings round your Foundry are showing Signs 
of Corrosion or not _ NONACIL” sparsely applied will 
prolong their life enormously—The Finished Effect is Most 
Pleasing—and with its High Covering Factor the Prices are 


Undoubtedly Economic. 


PEASE & PARTNERS, LTD. - 


DARLINGTON 


Telegrams : Pease, Darlington.’’ 
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